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THE NEW 



TRIPLETT DMM FAMILY 




MODEL 3400 
$125 



MODEL 3410 

$140 



MODEL 3450 
$150 



When you're shopping for digitals, 
be sure to clieck out ttiese Triplett 
Digital Multimeters. They're loaded 
with extras that extend multimeter 
life and make your job a lot easier 
and safer. 



Purchase one of the Model 3400 Series DMM 
between March 15,1 982 and J une 1 5, 1 982 and 
receive a $10.00 rebate. 

TO RECEIVE REBATE, YOU MUST 

1. Distributor identified, dated sales 
receipt (Non-returnable) 
SEND 2, Warranty Card from back of Instruc- 
tion Manual. 

3. This completed form. 



TO: Model 3400 Series Rebate Offer 

Triplett Corporation 
Bluffton, OH 45817 

ADDITIONAL TERMS 

Rebate requests must be postmarked by July 1, 

1982, or returned refused. Offer good only in 

U.S.A. and void where prohibited, taxed or 

restricted by law. Distributors not eligible for 

rebate. 

Allow 6-8 weeks for your rebate check. 



NAME 

COMPANY 
ADDRESS 
CITY 



STATE _ 



.ZIP. 



MODEL 3400 . . . Overload protected to 600 volts on 
ALL ranges, Typical DC accuracy 0.2%, Hi/Low Power 
Ohms, Typical battery life 500 hours with tow battery 
indication. Price only $125. 

MODEL 3410 . . . Overload protected to 1000 volts on 
volts and ohms with no fuse blow, Typical DO accuracy 
0,2%, other features similar to Mode! 3400. Price only 
$140, 

MODEL 3450 . . . Audible continuity plus actual 
resistance reading. Overload protected to 1000 volts on 
volts and ohms with no fuse blow. Typical DC accuracy 
0.15%, Hi /Low Povier Ohms, Typical battery life 500 
hours with low battery indication. Only $150. 

Triplett's over 75 years experience is evident in the 
engineering firsts included in these digital testers. Plus a 
full ONE YEAR WARRANTY. For a free no-obiigation 
demonstration, contact your Triplett distributor, Mod- 
Center or Representative. 



TIT 



TRIPLETT 



Triplett Corporation, Bluffton, OH 45817 
(41 9> 358-5015, TWX (810) 490-2400 



Triplett performance . . 
a tough act to follow 

CIRCLE 30 OM FREE INFORMATtON CARD 
CIRCLE 31 FOR in-Plant Demonstration 
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The satellites aie there. And all you need is an earth 
station to put the signals to work for you. 

We have a complete new selection of packages— 
dishes, electronics, associated MATV equipment, 
and all— that you can sell and install wherever you've 
put in MATV systems. Hotels. Motels. Nursing homes. 
Hospitals. Condos. Apartments. 



The packages are priced very attractively. 

It's a very real opportunity for you and your 
customers to make a good profit. 

If it sounds good, call us toll-free for more 
information. 

800-631-5491S.^X^ 




Blonder -Tongue 

Laboratories 

Incorporated 

One Jalce Brown Road 
Old Bridge, N] 08857 



.A 

ID 
CO 



CJRCLE 28 ON FREE INFORMATION CARD 



CO 

o 

z 
o 
cr 

t- 
o 

LU 
_l 
UJ 

I 

g 



Why use their flexible discs: 

Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua, 
Scotch, Shugart, Syncom, 3M, Verbatim or Wabash 

when you could be using 

MEMOREX 

high quality error free discs? 



Product Description 

8" SSSD IBM Compatible (128 B/S, 26 Sectors) 

8^' SSSD Shugart Compatible, 32 Hard Sector 

8^' SSDD IBM Compatible (128 B/S, 26 Sectors) 

8'' DSDD Soft Sector (Unformatted) 

8" DSDD Soft Sector (1 28 B/S, 26 Sectors) 

8" DSDD Soft Sector (1024 B/S, 8 Sectors) 

8^' DSDD Burroughs B-80 Comp., 32 Hard Sector 

5Va" SSSD Soft Sector (Unformatted) 

5V4" SSDD Soft Sector w/Hub Ring 

5Ya" SSDD 10 Hard Sector w/Hub Ring 

SVa" SSDD 16 Hard Sector w/Hub Ring 

SVa" DSDD Soft Sector w/Hub Ring 

5W' DSDD 10 Hard Sector w/Hub Ring 

5V4" DSDD 16 Hard Sector w/Hub Ring 

SSSD = Single Sided Singte Density; SSDD = Single Sided Douhi& Density 
DSDD - Double Sid&d Double Deneity 

Memorex Flexible Discs*. .The Ultimate in Memory Exceilence 



Quality 

Memorex means quality products that you can depend 
on. Quality control at Memorex means starting with the 
best nr>ate rfars avallab le. Contin u aL Eurvel trance through- 
out the enlire manufacturing process. The benefit of 
Memorex's years of experience In magnetic miedia pro- 
duction, resulting, for Instance, in proprietary coating 
formulations. The most sophisticated testing proce- 
dures you'll find anywhere in the business. 

100 Percent Error Free 

Each and every Memorex Flexible Disc i& certified to be 
100 percent error free. Each track of each Hexithle disc 
is tested, individually, to Memorex's stringent $terkdard$ 
of excellence. They test signal amplitude, resolution, 
low-pass modylatlon, overwrite, missing puis© orror 
and extra pulse error They are torque-tested, and 
competitively tested on drives available from almo$l 
every major drive manufacturer In the industry Incluct- 
Ingi drives that Memorex manufacturers. Rigid quality 
audits are built Into every step of the manmanufacturirig 
process and stringent testingi result In a star^derd of 
excellence that assures you, our customer, of a qoalily 
product designed for increased data reliability end 
consistent top performance. 

Customer-Oriented Packaging 
Memorex's commitment to excellent does not stop 
with a quatity product. They are proud of their flexible 
discs and they package them with pride. Both their 
packaging and their labeitng have been designed with 
your ease of identification end use in mind. The desk- 
top box containing ten discs ts convenient for filing and 
storage. Both box lal^els end jacket labels provide full 
information on compatibility, density, sectoring, and 
record length- Envelopes with mulEi-language care and 
handling instructions and end color-coded removabfe 
labels are included A write-protect feature is available 
to provide data security. 

Full One YearWarranty— Your Assurance of Qunllty 
Memorex Flexible Discswill be replaced free of Che rge 
by Memorex If they are found to be defective in materials 
or workmanship with! none year of t h e date of purchase. 
Other than replacement, Memorex will not be respon- 
sible for any damages or tosses (including consequential 
damages} caused by the use of Memorex Flexible 
Discs. 



Ouentlty Discounts Available 
Memorex Flexible Discs are packed 10 discs to a 
carton and 1 cartons to a case. Piease order only in 
Increments of 100 units for quantity 100 pricing. We 
are also willing to accommodate your smaller orders- 
QuantitLes less than 100 units are avallabFe In incre- 
ments of 10 units at a 10% surcharge, Quantity 
discounts are also available. Order 500 or more discs 
at Ihe same time and deduct 1 %; 1 ,000 or more saves 
you 2%; 2,000 or more saves you 3%; 5,000 or more 
saves you 4%; 1 0»000 or more saves you 5%; 25,000 or 
more saves you 6%; 50,000 or more saves you 7% and 
1 00 , 000 or more discs earns you an S% discou nt of f o u r 
super low quantity 100 price. Almost all Memorex 
Flexible Discs are immedfatetyavaiiablefromCE. Our 
warehouse facilities are equipped to help us get you 
the quality product you need» when you need it. If you 
need further assistance to find the flexible disc that's 
right for you, call the Memorex compatibility hotline, 
Dtal 800-536-8060 and ask for the tiexibie disc hottine 
extension 0997. In California dial SOO-672-3525 ex- 
tension 0997. Outside the US.A. dial 408-987-0997. 

Buy with Confidence 

To O&t ihe ia&tft£t dellvsry From CF of your Mftnnorex Flexible 

DiBcs, 3gnd or ptione your order directly to our Cornputer 

Products Divlsicri. Be sure to caloulae« your price using theCE 
prices in this ad, Mtchlgian residents please add 4% nalss tax. 
Written purchase orders are accepted I rorn eppi'Oved govfirn- 
m-erii agencies and most well rated firms ai a ^0% surcharge 
tor net 30 billingi, All saEesara subject Id availability, acceptance 
and verification. All sales are final. Prices, terms snd spec)- 
(iCELliorif are subiecl to change wilhout notlca. Out of sii^ck 
items will bepiacadon backorderaulDmaTlcallv unless CE is 
instructed dilferentiy, Minimum order SSO.OO. Intofnailonal 
orders ere invited M>ith a S2D.00 surcharge For special handling 
in addition to stiipping charges. All shipments are FrO.B- Ann 
Arbor, Mictii^an. No COD'S pieaso- Non-cerilfied and (oraign 
otiecks require bank clearance. 

hAaii orders to: ComrrTunicatlona Elictronici, Sox 10D£, 
Ann Arbor, Michigan 4S10& U-SA Add SS.OO par case or 
paniai-caae of 100 fi-inch discs or S6.00 per case or partial 
case of 1 00 5V*-inch m i ni-di scs (or u, P,S. jrroc^rrtf ahippi ng and 
handling in Ihe continenisL U S.A- IF you have a Master Card or 
Visa card, you may call anytime and place a credit card order- 
Order tolt-Tree in the U.S. Call anytim* eOO-S2i -441 4, If you 
II you are outside the U.S^ or in Miclnlgen. diai313-9g4-'4444. 
Order your high quality, error free Memores discs today. 
Copyright ^IflSZ CoTnmunEcatians Eleotronlct* 

CIRCLE 32 ON FREE INFORMATION CARD 



Part# 
3062 
3015 
3090 
3102 
3115 
3104 
3092 
3401 
3481 
3483 
3485 
3491 
3493 
3495 



CE quant 
100 price 
per disc ($) 

2.09 
2.09 
2.74 
3.14 
3.34 
3.34 
3.34 
1.94 
2.34 
2.34 
2.34 
3.09 
3.09 
3.09 



High Quality 
Error Free 
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Order Toil-Free! 
(800)521-4414 

In Michigan (313) 994-4444 




For Data Reliability — Memorex Rexible Discs 
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COMMUNICATIONS 
ELECTRONICS" 



Computer Products Division 

864 Phoenix □ Box f002 □ Ann Arbof. Mich loan 481 06 U.S.A. 

CI I TOLL-FREE <SDO) S21-441 4 or DUttidt U.S.A. |31 3) SM.4444 




EICGtronics 

Electronics publishers since 1908 



THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 



MAY 1982 Vol. 53 No. 5 



SPECIAL FEATURE 



57 DESIGN ANALOG CIRCUITS 

A new 1 1-part back -to -basics series. Each month we'H cover 
analog components and tell you how to apply them, This 
month, its tinerfnistors and varistors. Mannie Horowlti 



BUILD THIS 49 SATELLITE TV RECEIVER 

A fiigh quality receiver for under S500. Add an antenna and 
an LNA tor a complete satellite earth station. David Becker 

M AUTOMATIC POWER SWITCHER 

An easy-to-build elegant solution to having to throw multiple 
power switches. Gary McClellan 

64 UHF-TVPREAMP 

Part 2. Improve UHF reception with this 2-stage amplifier. 
Ray PIchulo 

71 VIDEO TITL6R 

Part 2, Add titles to your home video movies with this 
alphanumeric character and graphics generator. 
Michel Champagne 



TECHNOLOGY 



4 VIDEO ELECTRONICS 

Tomorrow s news and technology in the quickly changing 
industry, Davfd Lachenbruch 

22 SATELLITE TV NEWS 

The latest happenings in Communtcations technology, 
Gary H. Arlen 

91 STATE OF SOLID STATE 

One IC voltage conversion, Robert F, Scott 



CIRCUITS AND 
COMPONENTS 



67 DIGITAL FILTERS 

iHere s a iooi< at how analog signals are filtered using digital 
techniques. Arthur Makoslnskl 

80 NOBBY CORNER 

A new contest and notes from the mailbag. 
Earl "Doc" Savage. K4SDS 

102 NEW IDEAS 

A word counter for your typewriter 



VIDEO 61 IMPROVE VIDEO SOUND 

A look at several methods to improve the sound quality of 
your home video movies, Len Feldman 

94 SERVICE CUNIC 

Troubleshooting IC's. Jack Darr 

96 SERVICE QUESTIONS 

R-E's Service Editor solves technicians' problems. 



TEST EQUIPMENT 



77 TESTING FOR SAFETY 

Here s a look at how the Underwriters Laboratories check the 
safety of test equipment and what the UL label means. 
Jack Darr 



COMPUTERS 


S8 


COMPUTER CORNER 

iwlicrocompijter memory devices. 


Les Spindle 


RADIO 
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COMMUNICATIONS CORNER 
Shortwave listening on a budget 


Herb Friedman 


EQUIPMENT 
REPORTS 


37 
42 


Radio Shack MG-1 Synthesizer 
Microtek Bytewriter-1 Printer 




DEPARTMENTS 


16 
130 
106 
131 


Advertising and Sales Offices 

Advertising Index 

Books 

Free Information Card 


26 Letters 
108 Market Center 
100 New Products 
6 What's News 
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Build tfiis liigii-quality satellite TV 
receiver for under $500. Add a 
sateilite TV antenna and LNA for 
a complete TV earth station. The 
kit comes with a pre-aligned IF 
strip and LNA power supply. Get 
started building your satellite re-^ 
ceiver today. Turn to page 49. 
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HOW TO DESIGN analog circuits is a new 11- 
> part series on anelof components and how to 
t Bpply them, Ttiis month, Ihermlstors and varls- 
. tors are covered. The story starts on page 57. 




AUTOMATIC POWER SWrTCHER solves the 
problem of having to turn on multiple power 
switches in your hill or oomputer system. 
Throw one switch and the power switcher doe* 
the rest automatically, Conatructkxi starts on 
pa^e 54. 
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Radio-ElKtronlca, (ISSN D033-7B62) Published montTiEy 
by GernsbackPubticalFons. Inc.. ?Q0 Park Avenue South. 
Mew Yor[( NY 10003, Second-CJass Postage Paid ar New 
York. N.Y and addiEtonal mailing offices. One-year sub- 
scription rate: U.S. A and U-S, possessions. S13-00, 
Canada. Si 6.00. Other countries. $20.50 4cash orders 
only, payable m U.S.A. currency.l Single copies S1.25. 
"c 1962 by Gernsback Publications, tnc. Ail Rights 
reserved. Printed in U.S. A 

Subicript4on ServlGfi: Mail all subscnptron orders, 
changes, correspondence and Postmaster Notices ot 
undelivered copres (Form 3S79^ to Radio-Electron tcs 
Subscnption Service. Box 2520. Boufder. CO 80322. 

A stamped sei^addressad envelope must accompany all 

submitted manuscripts ancf^or artwork or photographs 
tf tneif return is desired should they be rejected. We 
disclaim any respOnatbHi-ty for the loss or damage ot 
manuscripts an d/or artwork or photographs whHe in our 
possession or othen^ise 



A$ a service to readers, Radlo-Electronlcs publishes available plans or Information relating to newsworthy products, techniques and scientific and technoioglcat deveiopmenta. 
Because of possible variances In the quality and condition of materfais and workmanship used by readers, Radio- Electronics disclaims any responatbliitv for the safe and proper 
functioning of reader-bujkt projects based upon orfrorn plana or intonnation published In this magazine. 
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VIDEO ELECTRONICS 



DAVID LACHENBRUCH 

CONTRIBUTING EDITOR 




DISC 
REALIGNMENT 



Growing pains and early problems have caught up with the infant videodisc industry, 
resulting in some major changes and realignments. In the optical LaserVision camp, 
the two early prime movers — IBM and MCA — now are out of the action so far as manu- 
facturing is concerned, and Pioneer is in the driver's seat, along with Philips. Plagued 
by slow deliveries and a high reject rate. DiscoVision Associates, s jointly owned !BM- 
MCA venture, closed its Carson, CA plant, and now exists only as a patent-licensing 
company. 

Pioneer Electronics (Japan) purchased DiscoVision's 50% interest in Universal- 
Pioneer, which masters and presses optical discs in Kofu, Japan. With the closing of 
the Carson plant, the only major source of optical videodiscs was Japan, where Pioneer 
is pressing consumer and industrial discs and Sony is pressing industrial discs only. 
However, a new U.S. facility for optical discs has just been opened by 3M in Menomonie, 
Wl, and a new firm — Vidisco, headed by David Paul Gregg, an engineer who led the 
early development of the optical disc — at press time was bidding for the Carson facility. 
Another company, Quixote Corp., plans to press industrial optical discs using a new 
fast process. Philips expects to open a disc plant in Blackburn, England this year. 

North American Philips isn't giving up on the disc. Its Magnavox Magnavision player, 
which has come in second to Pioneer's unit in features, will be replaced temporarily by 
one made in Japan by Pioneer around midyear. Probably it wil be sold under Philips' 
Magnavox, Sylvania, and Phiico brand names, until a completely new Philips-developed 
model is ready in 1983. 



RCA DISC 

PRICE 

SLASHED 



Meanwhile, RCA's CED system has also been having its share of troubles. Player sales 
last year simply failed to meet projections, and competitive compatible players have 
been for sale at extremely low prices. However, RCA was surprised by the almost in- 
satiable demand for discs from people who did buy its players; those who owned them 
for eight months or more purchased an average of 23 discs. As a result, RCA's market- 
ing philosophy seems to have changed to one of wooing disc sales by offering players 
at low prices. RCA introduced a new model of its basic (monophonic) player with a 
suggested list price of $349.95, down $150 from its original model (which is virtually 
the same as the new one), and offered the older model to dealers at an even sharper 
discount. RCA plans to introduce a stereo-sound model during this spring and a wire- 
less remote version in the fall. 
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LOOKMAN 



Sony has introduced a sort of "video Walkman" in Japan, and probably will market it in 
the U.S. later this year. The 2-inch picture is provided by the first flat TV tube to be sold 
on the consumer market. The "FD" (Flat Display) tube resembles a small table-tennis 
paddle, its electron gun being parallel to the screen rather than perpendicular. The 
tube itself is about %-inch thick, 2.17 inches wide, 5.24 inches deep; the TV set is 
smaller than a paperback book, and can be operated for2V2 hours on four AA alkaline 
cells. Another flat TV, using a 3-inch tube based on the same principle, has been de- 
veloped by Sinclair Research of the U.K. and is to be built by Timex in Scotland for in- 
troduction here this year. Sony's Flat TV sells for about $240 in Japan. R-E 



*No one else 
gives you 
as many 
functions in 
a handheld 



I IJl 



Now you can 
move up to 
Fluke.** 



We've got grrat news for (xxiple 
who've been hoklinjj out fur ;i higfi 
qunlity. high (x.'rf(jrm;iticu DMM at a 
nVKk'rute \mtv: I'liike's new riine- 
fiiiiction nnxk-l I) HH is now availaljle 
al sflwt electronics supply stores. 

Willi a siif4^rcste(l I '.S. price of only 
-■^jl l!i and leatiircs vmi wim'i iind in anv 
other handlield ]>MM, the l.)H(U is an 
e.xceptional value. Here's why. 

(i)j<lc level and continuity 
testiiij4: .'\ real linies;iver foi' 
In IV ihleshi Kiting iwssive circuiLs in |x:h's. 
tTililcs, reliiy !K«ieIs and the like. 'Hie 
l)m\ b-tsii switch selectahle aiitjiblc 
lone and visual synilxds to indicate 
LtMitinuity or logic levels. 

Direct temperature readings in 
°C: Used with any IC-type 



tfieniKnoiiple, the 1)X(H deliveni fully- 
cotnix'nsaled readings in "C from 
■•JHfC to + iari°C. for checking 
lieatingatxl refrigeration s\ stems. 

t'e^ik )H)ld feature ciiptureN 
tninsienis: A shorltenii memor\ in 
i)jL' I)JH<U captures and hokls the jx-ak 
reading of a nicjtor sUtrting ciiiTcnl. 

/^id more: (I.I'c basic dc accurac\', 
coiiductiuice, 2li tncasurement ranges, 
txitlety. sfifety-tiesignetl Itwt leads and a 
one year (Kirts and lal»r wjirratity, A 
hill line of accx"iW)ries is also availaiile 
to extend die me;tsurenient caiKi)>ilities 
rf ytiur DMM. 

Ask your tiealer alxHit the 
[xAwi-ful, venvitile [J <S(H and the Rst of 
I'lnke's new Series I) line n( low-cost 
digiliil niidtinieter^. 



flrotn the^vorld 
leader in DMM's. 
Now "weWe designed 
one for you. 



11 1 - 1* 


11 Ut 



sisirs 



rife^fcih 




Suggested U.S. list price 

technical data circle No. 24 

1187-4/0804 

RE 5/82 



If your dealer doesn't carry Series D 
Multimeters vet, call this numtier. We'll he 
happy to tell you who docs. l-8CK)-42fi-91«2 
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WHAFS NEWS 



U.S. semiconductors 
now equal Japan's 

The quality of American 16K 
RAM semiconductors is now 
running neck-and-neck with 
that of tlieir Japanese counter- 
parts, reports Riciiard W, Ander- 
son, general manager of the 
Hewlett-Packard Computer Sys- 
tems division. "So far as 16K 
memory parts are concerned, 
the contest is now more nearly 
company-versus-company than 
count ry-versus-country, though 
we have yet to find a U.S. sup- 
plier who consistently matches 
the best of the Japanese," he 
says. 

Failure rates among units 
from six suppliers— three of 
those Japanese and three were 
American — ran from 7 to 30 fail- 
ures per 10,000 units, says An- 
derson, Both the highest and 
lowest failure rates were in 
semiconductors from Japanese 
suppliers, he said. 



United States Mali 
goes electronic 

Electronic Computer-Origi- 
nated Mail (E-COfifl) became 
part of the postal technology 
last January. It offers large 
mailers considerable economy 
in distributing their computer- 
originated mail. 



E-COM mail starts in a com- 
puter, as does much of the 
other mail today. It is transferred 
to magnetic tape and trans- 
mitted by telephone line (or 
other communications carrier) 
to one of the 25 "Serving Post 
Offices" of the system. From 
there it is transmitted electroni- 
cally to any of the other 24 post 
offices in the net. The electronic 
message is then printed out, 
trimmed, folded, and placed in 
envelopes with the address 
showing through a window in 
the front. Delivery is by first- 
class mail. 

Twenty-five post offices began 
the service. Others will be 
added as expedient. 



Casio Is now making 
a personal computer 

Casio Inc. has added to its 
line a new sophisticated per- 
sonal desktop computer, which 
can be expanded up to 32K bytes 
of Random-Access Memory 
(RAM). A unique feature is the 
4K CMOS (Complementary Wet- 
al Oxide Semiconductor) RAM 
cartridges, on which pro- 
grams can be sotred for quick 
access for up to three years. 

A high-resolution graphic 
function can express various 
tables, patterns, and graphs. 




E-COM EQUIPMENT UNDER TEST at the RCA GovBrnment Communications 
Systems, Camden, NJ. (RCA supplied the equipment tor the new system, on 
a $31-mtllion contract.) The system accepts Inputs from a customer's com- 
puter-generated magnetic tape or from a computer via private telecommuni- 
cations carriers and transmits it to the electronic center designated by the 
customer, where it is printed, trimmed, folded, placed In envelopes, and de- 
livered by tirst-class mail. 
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THE CASIO FX-9000P personal computer. The basic unit comes with a 4K 
HAH, a 5,5-inch built-in CRT, very extensive high-resolution graphics, and 
powerful mathematical functions for scientific, engineering and statisttcat 
operations. 



thus simplifying analysis of ex- 
perimental results or business 
data. Hard copies can be ob- 
tained with an optional graphic 
printer. 

Powerful mathematical func- 
tions include standard deviation, 
regression analysis, and corre- 
lation coefficient. 

The system uses a high-level, 
semi-compiled, problem-solving 
basic language, CBASIC. An 
easily understood grammerand 
versatile command group make 
it easy to master. 

Suggested list price for the 
Casio FX9000P is $1,199. Nu- 
merous options are also avail- 
able for the computer. 

RCA videocassette 
now plays 8 houra 

A new RCA long-play tape ex- 
pands the recording capability 
of the "SelectaViston ■ video 
cassette recorder to a full eight 
hours. The new videotape per- 
mits packaging one-third more 
tape in a standard VHS cassette, 
resulting in an extension of 
playing time from six to eight 
hours in the SLP mode. 

The deluxe 8-hour tape cas- 
sette, VK330, carries an optional 
retail price of $32.95. Two pre- 
vious blank-tape cassettes, the 
VK12S and VK250. with record- 
ing times of three and six hours 
respectively, will remain in the 
line. 



Five new standards 
published by EIA 

The Engineering Department 
of the Electronic Industries As- 
sociation announces five new 
or updated standards. 

RS-483, "Standard Method of 
Test for Effective Series Resis- 
tance (ESR) and Capacitance of 
Multilayer Ceramic Capacitors 
at High Frequencies," is the first 
of its kind for such measure- 
ments. A low-ESR transmission 
line has been constructed, and 
a mathematical system devised 
for using it in a resonant mode 
to determine capacitor parame- 
ters, particularly ESR. up to 
microwave frequencies. Copies 
of RS-483 are priced at $10.00. 

RS-311-A, "Measurement of 
Transistor Noise Figure and Ef- 
fective Noise Temperature at 
MF. HF and VHF" revises RS- 
311, adding information neces- 
sary for "effective input noise 
temperature" measurements. 
Copies of RS-311-A are priced 
at S6.00 each. 

RS-3ei-A updates RS-381, 
clarifying the method used to 
measure "Q" of a voltage- 
variabie-capacitance diode in 
the low VHF range, using an RF 
admittance bridge. It is avail- 
able at $6.50 each. 

RS-490, "Standard Test 

Methods of Measurement for 

Audio Amplifiers," replaces EIA 

coniiniied on pafje 12 



COMPARE HITACHI TO TEKTRONIX . . . 

. . . THEN DECIDE! 



V. 





No one can match the features or performance at our 

MARKET-SHATTERING PRICES! 

Buy with confidence fi'om the nation*s largest Hitachi distributor 



REHITV1050 100 MHz, List $2375.00 

Sale $1595.00 

REHITV550B 50 MHz, List $1745.00 

Sale $1250.00 

All HITACHI ScBpes come with 2, 10 to 1 Probes 



REHITV352 35 MHz, List $1150.00 

Sale $795.00 

REHITV202 20 MHz, List $850.00 

Sale $595.00 
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tWa ftad *o ob^am fft/s $pecificatioTt by phone from Tsktfonics because it was not tisteij m the iiterature. 



Until now, if you wanted a 50 MHz or 100MHz dual trace oscilloscope of un- 
compromising quality, there was only one choice. Now there is a second. ..out- 
standing new delay sweep with an established name — the H itachi V550 B and 
the VI 050, 

TTie HiTACHI V550B (50MHz) and V1050 (lOOMHz) offer all the 
capabilities you might demand from a lab grade oscilloscope. Gap- 
atiilities such as a max. sweep rate of 2ns/div (V1 050) 5ns/div V550 B). 
Also features you may not expect, like sensitivity of 1 mv/diw (V550B) 
.5mv/div (VI 050) @ 1 0MHz, automatic focus correction, and a built-in 
TV sync separator circuit. 

The cost? Remarkably reasonable, expecially when yoo 
compare it to the otiier leading SOlulHz or mumin 
lOOMHz Dual trace oscilloscopes. It's a price WnWIWf 

breakthrough made possible by using up-to- 9161 R Deering Ave-, ChOtSWOTth, CA 91311 
date production techniques and a design rinnpo Trti i pppf mncvt A9-^.'iQ'P9 

backed up by over 20 years of -— «* ORDER TOLL FREE (SOO,' 4^d-t>y^Z 
oscilloscope experience. ^ •■ CA, AK, HI CALL {21 3) 709-5464 

TERMS U s VI&A, uc BAC CIKCK Mcnev Order U S. Funds Only. GA :est(>&nl$ add ^% Sales Tax. MClitE IIB.BB fH EACI eiCILifllCBPE fa UPS Suitace Shiptfing and HandtinoJust in cue. include your pMna number 

l>[cessu>ccHotliangEwnhDutraliceWeiiiilldaoj[t>etioma^lainthese|xJcestniviitfiA[ii<l,t9SJ.F«c«nplelesfiecilicaliiins.se<aijr issue of im «s»idS1.0CII(rysurCD(iy.l«lav.Sale 

PieesareioPBieMiddmieisoniy riDricnoriMFRFFINFrtRUATinMnARD 




HITACHI Oscilloscopes are innovative oscilloscopes designed and manu- 
factured by Hitachi Denshi Ltd. The wide experience gained by HITACHI 
electronic specialists in producing oscilloscopes has resulted in this line of 
modern oscilloscopes featuring wider band width, more compact design and 
light weight. Through adopting circuitry with linear IC'S and logic IC'S 
plus modern manufacturing techniques, including automatic com- 
ponent-insertion machines. These oscilloscopes offer increased stabil- 
ity, improved reliability, excellent performance and enhanced operating 
ease. 

The panel layout is designed to create maximum operating ease by 
considering measuring processes and operation frequency. The layout 
is divided into three blocks according to 
respective functions identified by dif- 
ferent colors. This convenience-orient- 
ed design for users improves daily 
controllability and drastically reduces 
operating errors. 
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Everybodyls making money 

sellinq microcomputers. 

Somebody s gpjng to make money 

servicing them. 

New NRI Home-Study Course Shows You How to Make Money Servicing, Repairing, 
and Programming Personal and Small Business Computers 
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Training includes tlie new 
TRS-SO Model III microcompu- 
ter, 6-functlon LCD Beclunan multimeter, and 
the NRI Dbcoveiy Ub wiib hundreds of tests 
and experiments. 

Seems like every time you turn 
around, somebody com© along with a 
new computer for home or business 
use. And what's made it all possi- 
ble is the amazing microprocessor, 
the tiny little chip that's a computer 
in itself. 

Using this new technology, 
the industry is offering compact, 
affordable computers that handle 
things like payrolls, billing, inven- 
tory, and other jobs for businesses 
of every size, , .perform household 
functions including budgeting, 
environmental systems control, 
indexing recipes. And thousands 
.. of hobbyists are already 

owners, experimenting 
and developing tiieir 
<Sjp'' own programs. 
/'' wi Growing 
Demand 
for Computer 
Technicians 
( This is only one 

■^ of the growth factors in- 
fluencing the increasing 
opportunities for qualified 
computer technicians. The U.S. De- 




partment of Labor projects over 100% 
increase in job openings for the decade 
through 1985. Most of them new jobs 
created by the expanding world of the 
computer 

Learn at Home 
in Your Spare Time 
NRI can train you for this excit- 
uig, rewarding field. Train you at home 
to service not only microcomputers, but 
word processors and data terminals, too. 
Train you at your convenience, with 
clearly written "bite-size" lessons that 
you do evenings or weekends, without 
going to classes or quitting your present 
job. 

Your training is built around tlie 
latest model of the world's most popular 
computer It's the amazing TRS-80™ 
Model III, with capabilities and features 
to perform a host of personal and busi- 
ness functions. No other small computer 
has so much 
software available 
for it, no other is 



Become the 
Complete Computer Person 

You're also trained in writing and 
debugging both BASIC and advanced 
machine language programs . . . gain 
hands-on experience in the operation 
and application of computers to busi- 
ness and personal jobs. You're trained 
to become the fully rounded, new breed 
of technician who can interface with 
the operational, programming, and 
service facets of today's computers. 
You're ready to take your place in the 
new electronic age. 

Other Opportunities 
NRI has been giving ambitious 
people new electronic skUls since 1914. 
Today's offerings also include TV/ 
Audio/Video Systems servicing with 
training on our exclusive computer- 
programmable 25" diagonal color 
TV. ..Communications Electronics for 
servicing and installing microwave, 
broadcast, CB, radar, etc... and other 
state-of-the-art courses. 




used and relied on by so many people. 
And it's yours to keep for personal or 
business use. 

You get plenty of practical experi- 
ence. Using the NRI Discovery Lab® that 
also comes as part of your course, you 
build and study circuits ranging from 
the simplest to the most advanced. You 
analyze and troubleshoot using the pro- 
fessional Beckman LCD digital mul- 
timeter you keep to use later in your 
work. Then you use the lab and meter to 
actually acces the interior of your com- 
puter. . .build special circuits and write 
programs to control them. You "see" 
your computer at work and demonstrate 
its power 



(TRS-SO is a trademark of the Radio Shack 
division of Tindy Corp J 



Free Catalog . . . Mail Card 
No Salesman Will Call 

Send the postage-paid card for 
our 100-page catalog showing all 
courses with equipment and complete 
lesson plans. There's no obligation other 
than to yourself. See how NRI can help 
you grow with the most exciting and 
important new field of the 80's. If card 
has been removed, please write to us. 

NRI SCHOOLS 

McGraw-Hill Continuing 
Education Center 
t; I • I ' ' 3939 Wsconsin .Ave. 

We'll give you tomorrow. 
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WHATS NEWS 



voniiniied jram pa^e 6 



Interim Standard No. 2, which 
replaced IHF-A-202 published in 
1978 by the Institute of High 
Fidelity. Copies are $8,00 each. 

RS-475, "Generic Specifica- 
tions for Fiber Optic Connec- 
tors, " covers all fiber-optic con- 
nector types. Price is S7.00 
each. 

Copies of all the above are 
available from the Standard 
Sales Office, Electronic Indus- 
tries Association, 2001 Eye St. 
N.W., Washington, DC 20006. A 
free catalog of EIA and JEDEC 
standards and engineering pub- 
lications Is also available. 



Domestic satellites 
now nutnber fourteen 

With the launching of RCA's 
Satcom IV on January 14, there 
were the equivalent of 14 U.S. 



domestic satellites in orbit. Like 
its predecessors, Satcoms, I, II, 
and lll-R, Satcom IV has 24 
channels, each of which can 
carry 1,400 voice circuits, one 
FM/color-TV transmission, or 64 
megabits of computer data per 
second. The satellites, cover all 
50 states and Puerto Rico. 

With Satcom IV, RCA Amerl- 
com has two satellites dedicated 
to cable TV. They have a com- 
bined programming capacity of 
more than 1,000 hours per day. 
There are now 22 million U.S. 
homes served by cable TV, and 
nearly al! of them receive at 
least one satellite-relayed chan- 
nel of programs. 

Interference cut 
by new QE device 

At the recent International 
Solid State Circuits Conference 
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HEART OF GE'S NEW CIRCUIT for detecting radio signals through extreme 
interference is a pair of 12S-polnt binary-analog computers In the central part 
of the chip. That chip was developed by scientists at the GE Research and 
Development Center at Schenectady, NY. 



AN RCA SATCOM, With the various parts identified. 



of the IEEE in San Francisco, 
General Electric scientists de- 
scribed microelectronic device 
that improves radio communi- 
cations w^here there's extreme 
noise or interference. 

The device — called a surface- 
charge correlator — Is intended 
for military applications. It will 
allow effective communication 
under combat conditions where 
the frequencies are jammed by 
the enemy. 

The tiny (0.110 x 0.265 inch) 
circuit chip will recognize and 
amplify specially-coded signals 
containing voice communica- 
tions, while discarding jamming 
noise. It does that by a series of 
multiplying and adding opera- 
tions — at the rate of over a bil- 
lion calculations a second. 
Through those calculations, the 
device can judge the degree of 
correlation between incoming sig- 
nals and a special code pro- 
grammed into its memory. 

If the degree of correlation is 
high, the device concludes that 
the radio signal contains the 
desired voice data. Signals with 
a low degree of correlation are 
dismissed as noise. The desired 
data, containing the voice ma- 
terial, is amplified and passed 
on to a decoder, which reas- 
sembles them into recognizable 
words. 



Ford moving toward 
semiautomatic travel? 

This year selected car models 
in the Ford lineup will carry the 
company's second-generation 
Message Center that seems to 



some to be an approach toward 
the automatic road control sys- 
tem of the future. The Message 
Center is part of the standard in- 
strument panel on the new Con- 
tinental. Another version, the 
"Tripminder," is optional on the 
Mercury-Marquis, Cougar XR-7, 
and Ford LTD and Thunderbird. 
The optional "Trip Computer ' 
will be available on the European 
Ford Granada. 

All three will show the day, 
date, elapsed trip time, distance 
travels, average speed, and in- 
stantaneous and average "fuel 
consumption. The Continental's 
Message Center can also be 
programmed to show the esti- 
mated time of arrival and dis- 
tance to destination. It also 
shows the distance that can be 
traveled on the fuel remaining 
in the tank, as does the Trip 
Computer. 

The systems are produced by 
Philco-Ford of Canada Ltd., use 
National Semiconductor's 8050 
microprocessors. 

3M's videodisc plant 
is now in operation 

3M has opened a complete 
videodisc mastering and repli- 
cation facility in Menomonie, 
Wl, (about 50 miles from the 
company's St. Paul headquar- 
ters.) The plant was in a modified 
start-up mode for several months 
before the opening, while 
testing the sophisticated equip- 
ment used in 3M's proprietary 
replication process. 

The discs are compatible with 
Magnavox, Pioneer, Sony, and 
Discovision players. R-E 
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OUTLET 
MODULE 

NEW! 

NOW AVAILABLE 




3-WAY 
WALL SWITCH 



"Prices subject to change 

without notice. 

Please add $3.00 shipping. 



BURGLARY 
INSURANCE SALE 

SAVE $$ ON BSR SECURITY SYSTEMS. 



r^ 



$49.95 

THE TIMER. Most burglars 
stay away if they think someone 
is tiome. 

The BSR System X-10' Security 
Timer plugs in anywhere and 
automaticaKy turns lights, 
TVsets, hi-fis, and 
appiiances on and off. 
At preset times during 
the day and nigtit. or 
instantly at the toucti of 
a button. So your house not 
only looks but sounds lived-in. 
even v^-hen you're not home. 



QUANTITIES LIMITED 




^11 LAMP MODULE. Plug-in units receive 

sigrwis from Timer or Mini Controiier to control iomps 
onywhere in the house. Turn them on. off, dim. or 

bfightenthem.Alibyremotecontroi. LM501 

*11 APPUANCE MODULE. Plug-in units 
receive signals to turn oppiionces on ond off any- 
where in the house. Limit 3 per customer AM601 



$1195 



WALL 



SWITCH MODULE. 

Replace existing indoor woii 
switches with these moduies 
to controi importanl indoor 
and outdoor overhead 
iights. Hallway ilghts. Porch 
iights. Hood iights. WS701 



•Modules shown ore SH.9S each with the purchase of Timer. Console or Cordless Controller 




ULTRASONIC COMMAND CONSOLE. Simply press tne 
buttons on ttie keyboard, and control lights and appliances ttiroughout the 
house. Also receives signals from Cordless Controller. 

^\2 CORDLESS CONTROLLER. Transmits signals to the UC301 
Console from up to 30 feet away 



|gB@¥STi[M X-10 



THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE 



5* WEST^SIhSTHKT New VOflK Hr 1Q036 n^eBr.222'*! 
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EDITORIAL 



Cable-TV Interference 



You may feel that subscribing to a cabte-TV service, will put an 
end to your TV reception and inteference programs. Unfortunate- 
ly, that is not always true. As it turns out, midband cable-TV chan- 
nei5 overlap VHF amateur radio bands and, among otiier sources, 
offending interference could be from your neighbor's ham rig. But 
before you decide to expand your junk box with parts from your 
neighbor's rig, let's take a closer look at the problem. 

The cable-TV company transmits over shielded coaxial cable 
lines. A "leaky" cable will not only "receive" interference, but will 
also permit the cable signal to escape and be transmitted as inter- 
ference. If your cable turns out to be leaky, it's unusually the re- 
sult of poor installation. 

If you should track the source of your cable interference to your 
neighbor's rig, remember that at the same time you are probably 
interfering with his amateur transmissions. To control that sticky 
situation, the FCC has restricted the maximum allowable leakage 
level from the cable to 20 ^V-per-meter measured at a distance of 
10 feet from the cable over a frequency range of 54 MHz to 216 
MHz. Unfortunately, the FCC hasn't aggressively tracked down or 
taken action against offending cable companies. If you find inter- 
ference in your cable-TV reception, report it to the cable com- 
pany; they're responsible! 

Recently, the FCC has proposed to increase the maximum al- 
lowable leakage level from 20 ^V to 100 ^V. In response, the 
ARRL (/American Radio Relay League) has filed a petition against 
the proposed change. In its petition, the ARRL argues that "the 
Committee's recommendation constitutes acceptance of poor 
engineering practices of the cable industry and encourages ex- 
pansion of an existing problem." We fully agree and support the 
ARRL in its petition. We hope that the FCC decides against this 
latest proposal and acts to enforce the existing regulation. 
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For under $1095 .these troableshooters 
from Non-Linear Systems can handle 
virttiallY every test situation. 




MS-215 at a giaiice. 



An unbeatable combinalion. The all-purpose MS-215 miniscope (leR). and ihe remarliable 
Touch Test 20 DMM (tigfil). which puts 2(5 key Ifisi futictions at your ringertips. Now take ihe lab 
to Ihe problem Or the problem to ihe lab. 



Together, the remarkable Touch 
Test 20 DMM and MS-215 mini- 
scope from Non-Linear Systems 
give you one portable lab instead 
of a cumbersome collection of 
individual testers. They come 
with a trim price, too. Under 
$1095. Whatever your trouble- 
shooting problems, chances are 
the Touch Test 20 and MS-215 
can supply the answer. 

Toucli Test 20. Small wonder. 

The Touch Test 20 weighs barely 
2 ibs,, 4 oz. Yet it puts 20 key test 
functions at your fingertips, Plus 
the ability to measure 10 electri- 
cal parameters and 44 ranges. 
Operation's a snap. No dials. Now 
a light touch chooses the function. 
Large 0.55 LED numbers show 
the reading. 

Most innovative portabie/bendi- 
type DMM available. The Touch 
Test 20 performs a variety of 
mainline tests and measures, 
nimbly and accurately. From AC 
and DC voltage checks to diode 
and transistor tests and continu- 
ity analysis. And dozens of tests 
in between. 

A shop -proven, field -proven 
performer, the Touch Test 20 



comes with test leads, temp 
probe and resistor/capacitor test 
adapter. Features automatic 
polarity and overload indications 
plus in-circuit test capabilities. 

Touch Test 20 at a glance. 



AC Voltage 
DC Vbltage 
AC Current 
DC Currenl 
Resistance 

Temperature 

Conductance 

Capacitance 
Ttit* 

Diode 

Continuity 

Wtlfhi 
Price 



10 mV to 750 VRMS, 6 ranges. 
lO^iVto 1000 VDC, 6 ranges 
lOpAto 10 A. 4 ranges 
01 mA 10 10 a. 7 ranges. 
lOmiilin to 20 meg n. 
7 ranges. 

-40'>Cto ISO^C. -40"? to 
302°F, 2 ranges 

01 nS to 200 nS (eqiiivaient 
to 5 megohms to 100,000 
megohms.) 2 ranges 

1 pF to 200/1 F 6 ranges 

Diode and transistor Junctions 

in conducting and non- 
conducting directions. 

Audible signal. 

2 9" H X 61" W X 7 5" D 

(74 mm x 163 mm x 191 mm) 

21b. 4 oi.! 102 kg) 

S495.0O with batteries 
$537.00 without batteries 



MS-215. A wbale of a miniscope. 

With the MS-215, 15-mega hertz. 
battery/Iine-operated, dual-trace 
miniscope, versatility and porta- 
bility come in a 3 lb, package. 



Vntlaa Buutwtdtb 
Dcltccllon FfldoT 

InpQt Impccluice 

rbnt Bu« 

Horiiootal Bandwidth 
Irifgtr Modii 

Power Sofircci 

Internal 

Extemal 

Slit 

Wtlght 
Frici 



IS MHz 

lOmV/drv to 50V/div. 
12 calibrated ranges 

I megohm m parallel 
with 50 pF 

1;^ Sec/div lo 

5 Sec/drv, 

21 calibraled ranges 

200 kH; 

Automatic, Internal. 
External and Line 



Rechargeable lead acid 

batteries 

115 VAC or 230 VAC 

50 60 Hz via plug-in 

transformer 

29"H)(64"WxeO"D 
(74 mm x 163 mm x 
203 mm) 

3 lbs {136k8l 

S5%,00 



Worka wonders. On-site. In tlic 
field. Repairmen use it to trouble- 
shoot DMMs, counters, power 
supplies and signal generators, 
Analyze calculators, microproces- 
sors and electronic games. Test 
C-MOS, OP AMPS, oscillators, 
shift registers. And it simplifies 
measurement of propagation 
delays, phase shift and waveform 
testing. 

Both warranted a full year. If 

your work demands test equip- 
ment that handles virtually all 
normal applications, at a price 
you can live with, road test the 
Touch Test 20 DMM and MS-215 
miniscope. Just two of the many 
exceptional electronic test prod- 
ucts we've developed in the past 
30 years. From the specialists in 
the science of staying ahead. 



Non-Linear Systems, Inc. 

kx H, Ott Uw. CtMtony* t»U 

, t71<) 755.1134 TWX 910^22-1132 
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tf you have put o£f 
learning more 
electronics for any 
of these reasons, 
act now! 



n I don't have the time. 

n High school was hard for me and 
electronics sounds like it may be 
hard to learn. 

D I can't afford any more education. 

I have a family now. 






< 
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n I'm here. You're there. I've never 
learned that way before. I'm not 
sure it will work for me. 

Read the opposite page and see how you can get started today! 



Be honest with yourself. Are 
the reasons really excuses? You 
already know enough about 
electronics to be interested in 
reading this magazine. So why 
not learn more? If you need 
encouragement, read on and 
see how excuses can be turned 
into results. 

Vou don't have the time. Be realistic. 
All you have in life is a period of time. 
Use it. Try to know more tomorrow 
than you do today. That's the proven 
way to success. CIE studies require just 
about 12 hours of your time a week, two 
hours a day. You probably do have the 
time. 

EiectronJcs sounds like it may be hard 
to leant. You already know something 
about electronics or you wouldn't be 
reading this. Now, build on that. CIE 
Auto- Programmed ® Lessons help you 
learn. Topics are presented in simple, 
logical sequence. All text is clear and 
concise for quick, easy understanding. 
You learn step by step, at your own 
pace. No classes to attend. Nobody 
pressures you. You can learn. 
You can't afford any more education. 
Actually, you can't afford NOT to 
gain the skills that can put you ahead of 
the others. You know what inflation is 
doing to you now. Education — learning 
a skill— is an inflation-fighter that can 
be yours. If you are not able to pay full 
tuition now, CIE will lend you funds on 
a monthly payment plan. 
You have a fatniiy now. All the more 
reason why you have the responsibility 
to advance yourself. For the sake of 
your family. Do you want them to have 
what you had or have more than you 
had? The choice is yours. Electronics is 
a rewarding career choice. CIE can help 
you to get started on that career. 
You're there. We're here. How does 
CIE help you leam? First, we want you 
to succeed. You may study at home, but 
you are not alone. When you have a 
question about a lesson, a postage 
stamp gets you your answer fast. You 
may find this even better than having a 
classroom teacher. CIE understands 
people need to learn at their own pace. 
When CIE receives your completed 
lesson before noon any day of the week, 
it will be graded and mailed back the 
same day with appropriate instructional 
help. Your satisfaction with your 
progress comes by return mail. That's 
how CIE helps you learn, 

NOW, IF YOU AGREE CIE 
TRAINING CAN WORK 
FOR YOU, HOW ELSE 
CAN CIE HELP YOU? 

Cleveland Institute of Electronics is the 
largest independent home study school 
in the world that specializes exclusively 
in electronics. Although "big" does not 
always mean "besti' it is evidence that 
CIE is a strong, successful institution 
with the people and resources to help 
you succeed. 




Step-by-step learning includes 
•'hands-on*' training. 

The kind of professional you want to be 
needs more than theory. That's why 
some of our courses include the 
Personal Training Laboratory, which 
helps you put lesson theory into actual 
practice. Other courses train you to use 
tools of the trade such as a 5MHz 
triggered-sweep, solid-state oscilloscope 
you buiid yourself— and use to practice 
troubleshooting. Or a Digital Learning 
Laboratory to let you apply the digital 
theory that's essential today for anyone 
who wants to keep pace with electronics 
in the eighties. 




Your FCC License can impress 
employers. 

For some electronics jobs, you must 
have your FCC License. For others, 
employers usually consider it a mark in 
your favor. Either way, your License is 
government-certified proof of your 
knowledge and skills. More than half 
of CIE's courses prepare you to pass 
this exam. Surveys show that some 
80% of CIE graduates who take the 
exam are successful. 



Find out more! 
Today. Now, 

There's a card with this ad. Fill it in 
and return. If some other ambitious 
person has already removed it, use the 
coupon. 

You'll get a copy of CIE's free 
school catalog, along with a complete 
package of personal home study 
information. 

For your convenience, we'll try to 
arrange for a CIE representative to 
contact you to answer any questions 
you may have. 

If you are serious about a rewarding 
career, about learning electronics or 
building on your present skills, your 
best bet is to go with the electronics 
specialists— CIE. Mail the card or 
coupon today or write CIE (please 
mention the name and date of this 
magazine), 1776 East 17th Street, 
Cleveland, Ohio 44114. 

This could be the best decision 
you've made all year. 

Associate Degree 

Now, CIE offers an Associate in 
Applied Science Degree in Electronics 
Engineering Technology. In fact, all 
or most of every CIE Career Course 
is directly creditable towards the 
Associate Degree. 

"If you're going to learn 
electronics, you might as well 
learn it right!' 

John Cunningham 
Senior Technical Director 



Cleveland InatituCe 
of Elactronica, Inc. 




177B East 17ch Screst, Cleveland, Ohro 44114 
A<;credited Member Natjonsl Hdme Study Council 



D YES. . ,1 want to learn from the specialists in electronics — CIE. Send me my FREE 
CIE school catalog. , .including details about the Associate Degree program. . .plus my 
FREE package of home study information. 

Print Name 



Address. 
City 



-Apt, 



State _ 
Age . 



-Zip_ 



_ Phone (area code)_ 



Check box for G,l. Bill bulletin on Educational Benefits; D Veteran 

MAIL TODAYI 



£ 

D Active Duty < 

KE-3h ^ 
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SATELLITE/TELETEXT NEWS 



I 

I 



GARY ARLEN 

CONTRIBUTING EDITOR 



QUASI-TELETEXT 
SERVICES 



NEW TVRO 
EQUIPMENT 



I 

I 

I 



A new hybrid teletext service that offers electronic listings of tonight's TV programs is 
now being delivered via the vertical blanking-interval of United Video's transponder 3 
on Satcom 111. the circuit that carries superstation WGN, "Electronic Program 
Guide" — EPG — carries hour-by-hour listings of shows appearing on cable-TV chan- 
nels of cable systems that subscribe to the service. The EPG line-up is formatted 
specifically for each cable system, then beamed down the vertical interval, addressed 
so that each cable system picks up only the listings for its own programming. That 
makes it possible for systems to tailor the directories — and the ads — to their local 
needs since each system carries different pay TV channels and other services. 

Another text service is available on the vertical interval of Satcom III Transponder 6, 
the circuit that carries superstation WTBS. Dow Jones Cable News, a continuous 
read-out of business and financial news, is the latest addition to the CableText pack- 
age developed by Satellite Syndicated Systems. 



New home-satellite reception equipment seems to be stabilizing in the price range 
under $3,000, according to indications at the latest Consumer Electronics Show where 
dozens of devices were on display. Sizable new companies are also getting into the 
business which could lead to more research, industry clout, and innovation. 

For example, Boman Industries, a familiar name in the car-stereo market, has 
plunged into the home-satellite business, offering several packages of equipment that 
will retail for under $3,000. Its new 3,3-meter antennas can be put on several new 
mounts, including a 4-point AZ/EL mount that permits precision settings for azimuth 
and elevation positions. Bomar is offering three receivers, with its top-of-the-line 
model SR-1000 including automatic frequency control, pushbutton controls for satel- 
lite-search antenna motor drive, plus a maximum noise of 12 dB. (Boman, 9300 Hall 
Road, Downey, CA 90241.) 

Also at CES, the new Downlink 2001 home-satellite system made its debut. The sys- 
tem, being promoted by Interglobal Satellite Systems Inc, (ISSI). includes a motorized 
antenna, LNA, receiver, and remote control unit — with the package priced at nearly 
$5,000, (That is about half the price of other fully motorized systems,) ISSI is located at 
30 Park Street, Putnam, CT 06260. 

There's also an increasing market for satellite accessories. For example, Arunta 
Engineering Corp, has introduced its first receiver intended to pick up the increasing 
number of stereo-sound programs being distributed via satellite. The Arunta DD-3000 
stereo receiver and downconverter carries a $2995 list price, has a noise figure of 
about 9-dB maximum, plus several audio metering indicators, (Arunta. PO Box 15082, 
Phoenix. A2 85060.) 
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AROUND THE 

SATELLITE 

CIRCUIT 



Video News Conferences: A popular new use of satellite teleconferencing is the 
"video press conference." which permits reporters around the country to take part in 
coverage of an event even if they are in a distant city. One of the first such applications 
involved MGM /United Artists and their recent movie "Pennies from Heaven." Stars 
Steve Martin and Bernadette Peters, plus the film's director and screenwriter, were in 
New York answering questions from columnists and critics in 14 cities around the 
country. The feed, which was part of the new teleconferencing service of Hilton Hotels, 
may be the first of a number of similar satellite-fed press conferences run by movie 
studios. 

RCA Americom has requested FCC permission to launch Satcom VI. The RCA proposal 
calls for its sixth bird to go up in January 1985; it will cost $80 million and be the most 
advanced satellite design, with 24 transponders capable of handling digital audio and 
video, packet switching, and other services. 

Meanwhile the saga of Satcom IV, which was launched successfully in mid-January, 
continues. The FCC declared that RCA's auction to distribute Satcom IV transponders 
<R-E, March) was not permissible, thus forcing RCA into another plan to allocate the 
circuits. In other developments, RCA is planning to put up replacements for aging 
Satcoms I and II during the next 18 months; the FCC has approved one of those 
launches. R-E 
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Enter the new age of TV entertainment with the state-of-the-art 

Heathkit 

' • HOME EARTH STATION SYSTEM 

The stars are now within your reach - and within m 

the reach of your budget. Priced as low as $6,995, the . " 

Heathkit SRS-8100 Home Earth Station System puts a 
• wide variety of TV entertainment at your fingertips.Geo- 

synchronous satellites offer many channels programming 
movies, nightclub acts, concerts, musical specials, Broadway 
plays, news and more* - most free of cuts, censorship and 
commercial interruptions. 




This home earth station system comes with the 
Heathkit trademark of quality and reliability. 
The specially-prepared, do-it-yourself SRA-8100-10 
Site Survey Kit lieips find the correct location for the 
satellite receiving antenna. Step-by-step assembly 
manuals and technical assistance from Heathkit Elec- 
tronic Centers make our Earth Station System easy to 
assemble and install. The SRA-8100-2 Integrated Low- 
Noise Amptifier/Down-Coverter, SRA-8100-1 Three- 
Meter Satellite Receiving Antenna and satellite receiver 
electronics are made by Scientific-Atlanta, one of the 
world's foremost manufacturers of satellite telecom- 
munications equipment. 



The Heathkit SRA-8100-3 Satellite Receiver Kit fea- 
tures a special Zenith Space Command Remote 
Control. It features 24-channel electronic tuning, drift- 
free reception, built-in memory, a built-in security circuit 
(alarm not included) and an attractively-styled walnut- 
finish cabinet. 

View exciting satellite programs on the new, state- 
of-the-art Heathkit GR-2500 Color Television. It fea- 
tures maximum picture sharpness with 330 lines of res- 
olution, exceptional 112-channel tuning capability (for 
cable signals), rich four-speaker sound, remote control, 
optional Space Phone, easy 15-hour kitbuilding and s| 
great low kit/cabinet system price. 



SEE THE LATEST IN HIGH-TECHNOLOGY, 

EASY-T0-8UIL0 WT-FORM ELECTRONICS 

-It's all in our new, t04-page Heathkit Catalog. 

For your FREE Catalog, write; 
Ith Company, DepL 020-896, Benton Harbor. Ml 49022 
pick up your copy al any of the conveniently- located 
Heathkit Electronic Ceniers throughout the U.S. 




•FedBfalCoffiTnunicalionsCommissionequipmentaulhorUalronrelaUng 
tothe sale o\ the HealTiViT Earth Station requires lh« Eo flowing disclosure: 
■Use ol mis dBv\ci>mtv vioiale Seel ion 60S olthe Communtaalmns Act 
on 934. as amended, through the unauthorized mterceplion arid.illvui§- 
ance ol radio commurtlcatlonB for orre's own benefit where there ti no 
entitlement to its receipt." 

ViowingofsomesBlelllleTVchannBlsnoayrequij-eltiecustomeftDohtain 
permission trom. or make payments to, the programming company. Some 
programmers may not grant permission. SomelDcal. slate and foreign 
taws may now or in Iha future urmt (he use ol tfiis device. The customer is 
responsible for compliance with all applicable laws arKl regulations. 



Heath end Heelhkitare registored trademarks of Heath Company. Zenith is a ragistered trad ern art; of Zenith Radio Corporal ion. Heath 

Company and Veritechnology EiecironicsCorporaiion are wholly- own&d subsidiaries ol Zenith Radio Corporalion. HDalhkil Elecironic 

Centers ara.gperated by Veritecfinology Electronics Corporaiien. 
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THIPLETT 
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LEADER 




Non-Linear Systems 



[FLUKal DIGITAL MULTIMETERS 



Model 8022B: 

The Troubleshootor 



• Six functions 

dc voltage 
ac voltage 

cfc current 
ac current 
resistance 
diode test 



* avi-digit resoiutfon 

' 0.^5% basic dc accuracy 

* LCD dtsplay 

* Oyerioad protection 



Model 80208: 
The ArtAJyst 



Model 8024B: 
The Investigator 




• Seven functions 

dc voltage 
ac voltage 
do currertt 
ac current 
resistance 
diode ]esi 
conductance (1/R) 

• 3VV-dlgit resoluUon 

• 0,1 % basrc dc accuracy 

• LCD display 

• Overload protactaon 

• Two year parts 
and labor warranty 



> Nine functions 

dc voltage 
ac voltage 

dc current 
ac Current 
resistance 
diode tesE 

conductance (1/R) 
logic level and 

conilnulty detect 
temperature fK-type 

ttiermocouple) 



• Peak noiC on voltage 
and current (uncticns 

• Selectable audible 
indicator lor 
continuity 

or level detection 

• 3 Vi -digit resolution 

• 0.1 % basic dc accuracy 

• LCD display 

' Overload protection 



THESE 1981 B&K OSCILLOSCOPES 

ARE IN STOCK AND AVAILABLE 

FOR IMMEDIATE DELIVERY 




4( PRECISION 



I 



1479 A Dual-Trace 

1477 Dual-Trace 

1432 Dual-Trace 

1476 Dual-Trace 

1466 Single-Trace 

1405 Single-Trace 
1420 Dual-Trace 

CALL FOR OUR 
EARLY BIRD SPECIAL LOW PRICE 



30 MHz 
15 MHz 

15 IVIHz Portable 
10 MHz 
10 MHz 
5 MHz 
15 MHz Portable 




New Low Distortion Function Generator 



31c Wfc/s/o* 




MODEL 3010 

* Generates; sine, square and triangle 
waveforms 

* Variable amplitude and fixed TTL SQuare' 

wave outputs 

• 0.1 Hz to 1 MHz in six ranges 

■ Pust^ bullon range and function selection 

• Typical sine wave distortion under 0.5% 
from 0.1 Hz lo lOOkH^ 

■ Variable OC offset (or engineering 
applications 

■ VCO external inpu! tor sweep-frequency 
tests 



IDATA PRECISION 

Model 936 

0.1%, 3y2.Digit, LCD DIGITAL 
CAPACITANCE 
METER 




WIDE RANGING — Imm 199.9 pF fiJ scale 

{0.1 pF lesdutoi) up to 1999 iiF i* scab, in 
eighl ranges.-.virtuaiy every capacilarce you'll 
effif need to meesufft 
. FAST AND EASY TO USE — Direcl readinq. 
po^ibulton ranges. JUst plug in and read. 

• EXCEFTIONALLV ACCUIWE — pnjAtes 
±0.1% tasic accuracy 

• TOUGH AND OCMFwrr — BdIN to al* rough 
usage ^Ihcul ices cf calbralion accuracy. FI15 
and gees anywhere: takes' very Irtise tefit^ 
space: always hanrjy Itx quick capacrtajTce 
chsckoul. matchir^, calbration. and lfad<ir^. 

• PCflTABLE — Palmsized light-weigh.1. operates 
i^ lo appicKrnale*^ 200 fours on a single 9V 
alpine tetteiy. 

• EASY FEADIMG — big. dear, highcontrast 
3'/!<lig(t LCD dsplay, a tun 05' high, rearBHe 
arr/wlTere. 

• WLUE RICKED — Outstanding measuiwwnl 
cafsbilit)' and dependabivty. Oulperforms DC 
tinie^cnstant meters, and even bndges cosiing 
^ to 5 tff^s as rnuch 

■ RELIABLE — warranteed )of 2 \\A years 



80MHz Counter with Period Function 

MODEL 1820 

• SHz lo aowHj reading guaranleed— 
1 0OMHz typical 

• Period measurerrients from 5 Hz 
10 1 MHj 

■ Pertod avefafte. auio ano rnanual 
positions 

■ One PPM resolution 

• Totalijes to 999999 plus overilow 

■ Elapsed lime measurements from Ot 
to 9999.99 seconds plus overilow 

• One-megohm input resistance 

Call For Our Price ' ^"9*" ^^" ^'°^ ^^° ™'^°"" 




We carry a full line of multimeters, oscilloscopes, 
frequency counters, audio and RF generators, 
power supplies and accessories. 

Just call our Toil-Free number and one of our 
experts will answer all your questions about test 
equipment. 



'*§€ PRECISION 



^HITACHI , , 



VlZiioii 



HICKOK 



DATA PRECISION 



DORIC 




WESTON 

The Roadrunner 
Model 6100 

• 5 Range audible signal- 
ing funclion 
• 0.5" LCD display 
• 6 Functions 
• 29 Ranges 



SPECIAL 




KEITHLEY 



MODEL 130 
DIGITAL MULTIMETER 



RANGE 



ACCURACY 



DC VOLTAGE 



$125. 



200m V, 2V, 20V, 200V, lOOOV 


.5% 


AC VOLTAGE 


200mV, 2V, 20V, 200V, 7S0V 


1% 


DC CURRENT 


2mA, 20mA, 2O0mA, 2000mA, 10A 


2% 


AC CURRENT 


2mA, 20mA, 200mA, 2000mA, 10A 


3% 


RESISTANCE 


2D0Q, 2kQ, 20kQ, 200kQ, 20MQ 


.5% 



I 







H ITAGH I SAVE UP TO $500 



V-151B 15 MHi single Trace 
V-152B 15 MHz Dual Trace 
V-m2 20 MHi Dual Trace 
V-301 30 MH: Single Trace 
V-302B 30 MH? Dual Trace 
V-352 35 MHi Dual Trace 
V-550B 50 MHi Dual Trace, 

Dual Time Base 
V-10S0 100 MHi Dual Trace, 

Dual Time Base 

Call For 

Special 

REBATE OFFER 



PORTABLE 
OSCILLOSCOPES 



MS -15 




Dual Trace IS MHz 



Dual TracB 30MHz 



KEITHLEY 



Model 169 
BENCH/PORTABLE DMM 

• SVi Digit liquid crystal 

display 

• 0.25% basic accuracy 

• 26 Ranges 

$189.00 




New Sweep/Function Generator 



3lf Wfc«/o* 



MODEL 3020 

• Four anstruments in one 
package — sweep generator, func 
tion generaTor. pulse oeneraiof. 
Tone -bu TBI generator 

• Covers 0,02Hr'2MH2 

• 1000. 1 luning range 

• Low'dislortiqn high-accuracy 
oi;lpuls 




■ Three-afep atlenuaEor prus 
vernper con(rof 

• Internal linear and log sweeps 

• Tone-bgrst output is front-panel or 
externally proyrammal3(e 



so.>S?o*^' 



totui 



THE TEST EQUIPMENT SPECIALISTS 



54 WEST 45th STREET, NEW YORK, N Y, 10036 212-687-2224 



ELECTRONIC 




LETTERS 



Address your comments to: Letters, Radio-Electronics, 
200 Park Avenue South, New York, NY 10003 



LOOKING FORWARD 

While looking through the February 
1982 issue of Radio-Electronics, I found 
the "Computer Comer" department to 
have a very positive view of computer 
technology today. 

Other people refer to the advances in 
computer science as a threat to workers. 
I thought that the advantages mentioned 
in that department show just how much 
we need those machines. I do not think 
that they could harm us very much, based 
on our economy. 

Soon, 1 beiieve, people wili be ready to 
accept computers as a part of their lives. 
K. LYNN BELL, 
Edwards, MS 

THE SINCLAIR ZX81 

Recently, I purchased and assembled a 
Sinclair ZX81 computer, but it wouldn't 



work when I had finished, and I had fol- 
lowed the instructions religiously, with cer- 
tain exceptions, I am not a novice at 
soldering, or at reading diagrams, and 
accordingly must lay the blame on the kit 
designer — or the packer. Since what hap- 
pened to me could happen to anyone else, 
I am writing this with the hope that you 
will make this information available to 
your subscribers. 

I ordered the kit and received it within 
the 30-BO days purchasers were asked to 
allow. On reading the instructions, I saw 
references to variations in wiring for the 
UK, USA, and France, with the statement 
"not used, USA only" applying to the RF 
modulator. Apparently the instruction 
sheet was one for use in France and the 
UK, Nevertheless, I proceeded to the 
assembly. 

The PC board differed from the dia- 
gram of parts locations, and that should 
have cautioned me immediately to be 



careful, but I proceeded and installed all 
components successfully, with the excep- 
tions of those that were marked "not 
used, USA only" because they had not 
been supplied, nor were their values men- 
tioned anywhere. As a result, one wire of 
the modulator was left adrift. Extra parts 
had been furnished, but there were no 
instructions concerning them. 

I thought that a telephone call to Nashua, 
which is not far from me here, would clear 
things up in a jiffy. But when I asked the 
operator for the number of Sinclair Re- 
search, Ltd at their address there, she 
told me, without hesitation, that many 
people have asked for their number, but 
they do not have a telephone. 

My point in writing to you is to inform 
any future buyers to examine their in- 
struction sheets; and if they find that cer- 
tain parts are listed as "not used, USA 
only"— specifically R32, R33, and D9— 
conitiuted on page 32 
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An enclosure as 
good as your idea. 




You've turned a good idea into a piece of equipment— 

now you need a good enclosure. Here's how PacTec 

can help you with our versatile enclosures: 

•Attractive yet inexpensive, • Durable ABS construction. 

• Many sizes, colors, accessories. • Built in 

bosses and slots speed component 

mounting. • Available off-the-shelf 

from single unit to production 

quantities. See them at your 

PacTec Distributor, And ask 

him for your free catalog. 



'Corp. 
subsidiary of La France Corp. 
Enterprise and Executive Avenues 
Philadelphia, PA 19153 (215) 365-8400 

CIRCLE 43 ON FREE INFORMATION CARD 




EQualizers Mixers^'^LED Meters 



STEREO GHAPHIC EOUALIZEHS 




EQUALIZERS PF1ICEL} FftOM 

S119. 10 se90. 

LED METERS PRICES FROM 
S4B, 10 SI19. 




LED METER 




Speoal Multi-purpose MIXER 



PflOFESSIONAL QUAUTr 
THAT YOU CAN 

eUlLO rOUHSELF. 



Ittkimmiti In DJi-SIMts- Bm^ailHS 





Call Of wnle tor full pfOtfuci information, specificallons and piicingto' ABron-Gavin. 
123 Eoutti MeClay Street. Unii F. Santa Ana. CA 92701, (7 14) 957-8710. 



TEK 



2200 SERIES 

DUAL TRACE OSCILLOSCOPES 



THE PERFORMANCE/ 
PRICE STANDARD 




Introducing a direct line 

to a 60 l\/IHz Telctronix scope 

built for your bench! 



From the world's most 
respected name in oscil- 
loscopes: a new scope, 
plus a new direct order 
number, that finally 
makes It practical to put 
Tektronix quality on your 
bench ... at work or home. 

Among professional en- 
gineers and technicians 
there is no substitute for the 
performance and reliability 
of Tektronix oscilloscopes. 

Now, for the first time, 
Tektronix is offering an ad- 
vanced scope at an un- 
precedented low price — 
and has a direct order line 
that lets you get your order 
processed today! 

The scope: the 2213. 
Its radical new design 
brings you Tektronix 
quality for well below 
what you would pay for 



lesser-name scopes. 

The 2213's practical de- 
sign includes 65% fewer 
mechanical parts, fewer 
circuit boards, electrical 
connectors and cabling. 
Result: a lower price for you 
plus far greater reliability. 

Yet performance is pure 
Tektronix: there's 60 MHz 
bandwidth for digital and 
high-speed analog circuits. 
The sensitivity for low signal 
nneasurements. The sweep 
speeds for fast logic families. 
A complete trigger system 
for digital, analog or video 
waveforms. And new high- 
performance Tektronix 
probes are included! 

2213 PERFORMANCE 
DATA 

Bandwidth: Two channels, 
dc— 60MHzfrom10V/div 
to 20 mV/div (50 MHz from 



2mV/divto10mV/div). 
Sweep speeds: Sweeps 

from 0,5 s to 50 ns (to 5 

ns/divwithXIOmag). 

Sensitivity: Scale factors 
from 100 V/div(10X probe) 
to 2 mV/div (IX probe). Ac- 
curate to ± 3%. Ac or dc 
coupling. 

Delayed sweep meas- 
urements: Standard 
sweep, intensified after 
delay and delayed, 
(Need dual time-base 
performance and timing 
accuracy to ± 1.5%? Ask 
about our 2215 priced at 
$1400.) 

Complete trigger system: 
Ivlodes include TV field, 
normal, vertical mode, and 
automatic; internal, exter- 
nal, and line sources; vari- 
able holdoff. 
Probes: High perform- 



ance, positive attachment, 
1CH4 pF and 60 MHz at the 
probe tip. 

The price: Just S1100 
complete*. Order direct 
from Tektronix National 
Marketing Center. Phones 
are staffed by technical 
people to answer your 
questions about the 2213. 
Your direct order includes a 
15-day return policy and full 
Tektronix warranty 

Now It's easier than 
ever to get your hands on 
a Tek scope! 

ORDER TOLL-FREE 

800-547-1845 

Ask for Department A01 

(In Oregon, Alaska and 
Hawaii: 1-503-627-5402 
collect.) Lines are open 
from 8 am EST to 5 pm PST 



■Pnee E0,B, Bea^non. OR, 



Copynaht©19S2 Tektron ix.lncAII rights feserved. 1 21 
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Replace Your I 

Conventional Scope 

With The Sencore 

■The First Scope With a 

Pushbutton, Automatic^ 

■^Readout ■'^ 
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Sencore SC6I 60 MHz Waveform Analyzer 



Cut Your Scope Time In Half 
Or Your Money Back. 



Cut your scope time in half? 
We know tliat's a bold claim. But 
once you've tried the SC61 we 
know you'll agree it's a conser- 
vative claim. Why? Because the 
speed, accuracy, and ease of 
operation of the SC61 makes 
every conventional oscilloscope 
as outdated and cumbersome 
as the analog meter. Now all you 
do is just push a button and read. 

The First Scope With Automatic 
Readout At last the oscilloscope 
has gone digital. No more graticule 
counting, calculating, or esti- 
mating your measurements. You 
can now make waveform measure- 
ments digitally accurate, digitally 
fast, at tfie push of a button. 

Make All Measurements With One 
Probe Make no mistake. The SC61 
is not a "piggyback" unit, but acom- 
pletely integrated waveform moni- 
toring system. You connect only one 
probe and the Autotracking™ 
display digitally tracks the waveform 
on the screen. You just push a 
button when you want to read DC 
volts, P-P volts, or frequency 

An Exclusive Breakthrough It took 

four patent pending circuits to 
completely integrate the scope and 
digital display The end result 
is a breakthrough in scope tech- 
nology that virtually obsoletes 
conventional scopes. Here's why. 

It's 10 Times Faster The SC61 is 10 
to 100 times faster than any con- 
ventional scope. How? Because all 
you do is push a button instead 
of counting graticules, calculating, 
or switching probes. Increased 
speed means increased productivity. 




times more accurate to meet these 
testing needs. 

It's Easier To Use The digital read- 
out is simplicity itself. Just push 
and read. You'll make fewer errors 
because every measurement 
now becomes exact. Now you can 
concentrate on the circuit rather 
than the scope. 

Measure Part Of A Waveform 

Intensify any waveform portion with 
the exclusive "Delta Bar," push 
the button, and read PPV, time, or 
frequency for just that portion of 
the waveform. Ideal for measuring 
timed circuits, signal delays, 
pulse widths, and more. 

Guaranteed To Cut Your Scope 
Time In Half When we say the 
SC61 will cut your scope time in half, 
we're being conservative. It's 
possible to reduce your scope time 
75%, even 90% with this first-of- 
its-kind oscilloscope. But don't take 



Just one probe and 
push for DCV, PPV. 
Frequency and Time. 



our word for it. Try an SC61 and 
Judge for yourself. Here's our offer. 



30 DAY 
MONEY BACK 
GUARANTEE 

If the SC61 does not at least 
double your scope productivity 
during the first 30 days, you 
may return it for a full refund, 
including freight both ways. 



Update Today Just like DVM's 
have replaced analog meters, the 
SC61 will replace conventional 
scopes {underlOOMHz) and for the 
same reasons: increased speed, 
accuracy, and reliability Update 
today with this new automated 
scope technology. It's the scope 
you've been waiting for. 



It's 10 Times More Accurate 

Kreasu're7w°avSS; '"'"'"' To Order Or To Receive 
ri'oVe°y."u tiS; be A Complete Color Brochure 

5% to 15% accurate due to PhOFV^ Toll— FrP^TOfiplV/ 

parallax and interpretation errors. ' I Iwl »w IV/II II PP IvVJOy * Qualified Sales Engineers are 
Today's circuits demand greater f%^%^\ 0% M ^% '%#>#>#> ready to talk with you about 
accuracy than that. The SC6Ts J5lJ*J^C»^l«i"»«5»i»5Cj ^^^^ performance and applica- 



digital readout is 10 to 1000 



tions. AskforDept. 130, 




3200 Seficore Drive. Sioux Falls. SD 57107 605/339-0100 TWX: 910-660-0300 
Alaska, Hawaii, and Canada call collect at 6051335-0100 
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they will have little success in getting the 
computer to work, and they might as well 
send the whole package back. 
JOHN K. MITCHELL, 
Westwood, MA 

The following is a reply to Mr. Mitchell's 
letter from Sinclair. 

Dear Mr. Mitchell: 

We regret any confusion that you may 
have been caused by the assembly in- 
structions for our model 2X81 persona! 
computer kit. However, we can assure 



you that the kit that you received will 
operate in the United States if properly 
assembled. It you will return it to us, we 
will be pleased to repair it free of charge. 
NIGEL H. SEARLE, 
Sinclair 

THE PROFEEL 

I enjoyed your articles on video enter- 
tainment, but i think that you have misin- 
terpreted Sony's specs on the Profeel. Ac- 
cording to Bell Laboratories. 340-350 lines 
of resolution is not that great — 175/ 
52.4 jjsec => 3.3 MHz. Actually, that spec is 
for horizontal lines, not resolution: hori- 
zontal lines make up vertical resolution, 
and 340-350 is a typical picture, 
C.C. WHITNEY, 
Miami, FL 
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introduces-^ 

Slit-N-WrapToolj^ 
for Wire- - 



Count Wire Wrap? 
Electronically 

Get 3 to 9 Wraps 

Eliminate Hand- 
Held Wire End 

at Wrap Start with New 
Wire Grip Housing! 

300 Foot 
Wire Spool 

with Tension Regulator 
to Reduce Wire Breakage 
Six Wire Colors available 



© 



Battery 
& Manual 
Models 
Available 



PI 84-7 
$198.00 

11 OV A.C. 
60Hz . 
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zJidvan tan tages: 



Faster and Easier Wrapping 
No Stripping 
No Precutting 
No Pre measuring 
No Loading 
Daisy Chain Wraps 
Quick Change Bits 
Reliable Wraps Meet 
IVIIL-STDIISOA, par. 5.6 

INCOftPCRATtO ' ' 

12460 Gladstone Avb„ P.O. Box 4336, Sylmar, CA 91342-0336, phone (213) 365-9661 

PrlcB Subject to Change Without Notfce, 228108 

See us at Electro Booth No. 1510 i^^si^^ 



View of wire at 
end of bit being 
ivrapped on post, 




CIRCLE 42 ON FREE INFORMATION CARD 



The article that you are referring to is 
entitled "The Home Entertainment Cen- 
ter" that appeared in the January 1382 
issue. The 8-MHz bandwidth specifica- 
tion, as pointed out in the article, was 
based on the assumption that since the 
Profeel monitor is capable of displaying 
80 characters-per-line as opposed to the 
40 character-per-iine capability of the 
standard TV set, the bandwidth capability 
of the Profeel monitor is twice that of a 
standard TV receiver — or 8 MHz. The 
8- MHz bandwidth specification was con- 
firmed in a conversation with a Sony en- 
gineer involved in the Profeel pro'ect. 
ART KLEIMAN 
Editor 



OOOOOOPS! 

There are several errors in the schema- 
tic (Fig. 1) that appeared with my article 
"Telephone In-Use f^^onitor" In the March 
1982 issue of Radio- Electronics. 

First, the values of resistors R1 and R3 
should be 2.2 megohms, not kilohms (the 
values are correct in the parts list). Second, 
capacitor 01 should have its positive end 
connected to pin 2 of IC1 and its ottier 
end to the line joining pin 1 of the IC and 
the cathode of LED1 . The way it is shown, 
the LED will not light. 

Thank you for allowing me to bring those 
facts to the attention of your readers. 
CHRISTOPHER M. DUNN 



An error crept into the theory-of-opera- 
tion section of the "chug-chug" toy de- 
scribed in our article entitled "4 Toys for 
the Holiday Season" in the December 
1981 Radio-Electronics. 

It should have stated that "...the op-amp 
noise current (bias noise-current), if any, 
would not be converted to a voltage due 
to the iow impedances chosen to eliminate 
hum pickup. Thus, FET-input op-amp 
types must tie used, because they exhibit 
voltage noise, whereas bipolar-transistor 
input op-amps exhibit more current than 
voltage noise, ..MOSFET op-amps have 
the highest input noise-voltages (higher 
than JFET's), but almost no input bias- 
current — hence, almost no input fluctua- 
tion current or 'current noise,' " 

Thank you for printing this correction. 
DAN & DIANE TALBOT 



POOR PICTURES 

I happen to be one of those misfortunate 
Americans who live next to the local 
power company's high-tension, distribu- 
tion power-lines. After enjoying another 
evening of good old American AM-modu- 
lated television pictures, including car 
ignitions, arcing insulators, overhead air- 
craft, and the like. I have to ask an im- 
portant question: Why? 

Why in this day of fast-moving elec- 
tronics technology are we still strapped to 
noisy, degraded TV pictures? 

The satellite industry has already 
proven FM television far superior to AM, 
and I for one would like to see it a reality. 
With all of the new low-power UHF-AM 
stations to start springing up all over the 
country, it seems that, as times goes on, 
caminaed on page 36 



VIDE0 100 

12" Black and White Monitor 

• Economical favorite for personal 
computing 

• Light-weigtit cabinet with tiuiit-in 
tiandle. 

• 12 fWHzband widtti 

• Piug-in compatible witfi most personal 
computers 

• 90° deflection for clear, sfiarp 
cfiaracters 

• 80 X 24 cfiaracter display 



ITEM SPECIFICATIONS 

CRT 12" diag. SO-defl. 

CRT Phosphor. P-4 

Signal Composite video input 

Input Signal I.OVp-p, sync negative 

Input Impedance 75 olims 

Scan Frequencies Horizontal: 15600Hz 

Verticai: 50/60 Hz 

Display Size 210 (W) x 158 (H) mm 

Defiection Linarlty Horizontai: 10% Max. 

(refer to EiA baii Chart and dot 

Pattern.) 

Vertical 8% 

Video Response l2MHz(±6dB) 

Resolution Center: 650 

Corners: 550 





$8950 



Power Source 120V Ac, 50/60 Hz 

Dimensions 11.375" (H) x 16.25" m x 11.25 (D) 

Weigtit 6.5Kg (U.3 Lbs.) net 





s^:^ 



1. CONTRAST 

2. POWER-BRIGHT 

3. V-HOLD 
1 H-HOLO 



5. VIDEO INPUT 
» SIGNAUV-SIIE 

7. V-LINE/H -WIDTH 



DISKETTES 

5V4"BULK"OEM" PACK 
FOR YOUR ^^--k 
APPLE $ IAM 

Box of 100 *^^ 



80 COLUMN APPLE 11 

CARD ^249^^ 



MUFFIN FAN 

120 VOLTS 

^995 




16K APPLE!! EXPANSION 
CARD 57095 



TRACTOR 



120 COLUMN FOR THE 
D!ABLO PRINTERS- B! 
DIRECTIONAL- BUILT 
BY RUTISHAUSER 



149 



new 



^ 



only 
$295.00 



MICROWAVE RECEIVER 
SYSTEM 

1.8GHZto 
2.4 GHZ 
RROAD BAND 

With built-in-converter to channel 
2, 3, or 4 of any standard TV set. 

RANGE: Line of sight 10 250 miles 

SCOPE: Will receive wtlhm ihe frequency band Irom sateliles. pnimary 
microwave stations, and repealer microwave booster 
stations 

CONTENTS: Packaged in 19"x19"k4 1/2" corrugated carton complete 
with; 

• 24" Dish • 300 Ohm to 75 Ohm Adapter 

• Feed-Horn Receiver • 750 Ohm 10 300 Ohm Adapter 

• Mounting Bracket • 60 Feet Coax Cable with Connectors 

• Ivlounting Clamp • 3 Feet Coaii Cable with Connectors 

• Instructions 



•'HAVE YOU KISSED 
YOUR COMPUTER LATELr 



Components Express, Inc. 



1380 E. Edinger, Santa Ana, CA 92705 (714) 558-3972 
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RCA's Newest See and Do 
VCR Video Tape Program... 

"Familiarization and Servicing 

TheVGP170/TGP1500 

Convertible VCR System" 




Video Tape. . . 80-Minutes, Full Color 

Workshop Manual . . . Fully Illustrated 
Step-by-Step Servicing Procedures 

Training Workbook . . . Reinforces Your 
Learning with "Hands-On" Exercises 

Complete Package only $89.95 



This full-color Technical Training Video Tape (VHS Format) is invaluable 
for technician training or for use at the bench when the VCR or 
Tuner/Timer is being serviced. Includes visual instruction with audio 
narration on Tuner/Tinner, IR Remote, Cylinder and Capstan Senro 
servicing, plus Sound-on-Sound operation and much more. 

Systems and circuits are referenced to the VCR counter number so 
that technicians can proceed directly to the related subject matter. 
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Yesl 

Send the number of tapes I have indicated to address below: 

Enclosed is my check or money order payable to RCA Corp. 

Quantity @ $89.95 Each 

$ Total Enclosed Allow 4-6 Weeks Delivery 

THIS IS YOUR SHIPPING LABEL — PLEASE PRINT 

NAME - ^ . 

STREET ADDRESS . 

CITY . 



n 



. STATE _ 



.ZIP- 



!_ 



MAIL TO: RCA Technical Training 1 -450 

600 N. Sherman Drive, Indianapolis, IN 46201 
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the harder the situation wouid be to 
change. 

Let's see some of those "off-the-air 
Pay-TV " stations start experimenting with 
FM modulation. For those who choose 
not to subscribe, the distorted, out-of- 
sync pictures wouid prove just as un- 
watchable as those you get from present 
scrambiing techniques. A simple FM-con- 
verter/AM-remodulator box couid then be 
provided to subscribers. The oniy place 
AM interference could enter would be on 
the cable from the converter to the TV set. 
That could be a perfect way to test FM-TV 
in this country. Stations could forward 
their results to the FCC and, if successful, 
we could soon see FM-perfect stations 
popping up all over. 

"Bandwidth too broad," you say? Well, 
how about some form of frequency-com- 
panding technique? 

Come on, all you electronics engineers: 
Show us what you can do! Remember 
when FM radio was only a dream on the 
part of E.H. Armstrong? Just think: 
People could say. "I subscribed to that 
new pay-TV station, and the picture Is so 
great that It's worth the $18 a month." 
GARYN. SMITH, 
Sinking Spring, PA 

AUTOMOBILE IGNmON SUBSTTTUTE 

With respect to the "New Ideas" column 
in the February 1982 Radio- Electronics, I 
think that with a little close examination 
you will find that the author, Stan K. 
Stephenson II, knows very little about 
electronics, still less about gasoline 
engines, and needs to go back to school 
for his math. 

The 2N6384 power darlington transistor 
has a CO Hector-to- base breakdown volt- 
age of 60 volts. The reason for the capaci- 
tor across the coll is to create a flywheel 
effect, causing a reverse emf of up to 450 
volts; therefore, a power-transistor with a 
breakdown rating of at least 400-volts 
should be used, then a Zener diode of 
about 350 volts should be placed collec- 
tor-to-base to clamp any spikes exceed- 
ing 350 volts. It is not good practice to use 
the voltage rating of a capacitor for a 
clamp, such as the .05/100 that he is 
using cofiector-to-emitter. 

The frequency at which he Is running 
his oscillator. 1-kHz, is equivalent to 
15,000 rpm, not 650 rpm, I think that is a 
little too fast for a car engine to idle. 

1 kHz X 60 = 60,000 sparks per minute. 
An eight-cylinder engine fires 4 times per 
revolution. Thus, 60,000 divided by 4 
equals 15,000 rpm. 

As for the neon lamp, who is going to 
hold a small NE2 neon lamp, with 30.000 
volts across it, one eighth of an inch away 
from a pulley, fan, and a bunch of belts 
turning at 15,000 rpm? 

In conclusion, it is my hope that any- 
body who tries that gadget Is lucky 
enough to have the ,05/100-volt capacitor 
short the first time the coil fires, thereby 
eliminating all of the aforementioned 
problems. 
GORDON HENDRIX R-E 
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EQUIPMENT REPORTS 



Radio Shack 
Model MG'1 Music 
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FOR YEARS. THE MOOG SYNTHESIZER HAS 

been synonomous with modern elec- 
tronic music and rock bands. Early ver- 
sions of that device, however, were 
very expensive and were regarded as 
status symbols for the rock musicians. 







RADIO SHACK MG-1 
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Now Radio Shack (One Tandy Cen- 
ter. Ft. Worth. TX 76i02) has entered 
the market with their model MG-l from 
Moog. 

The instruction manual that accom- 
panies the instrument provides excel- 



lent gi'aphic examples to acquaint the 
user with the wide variety of sounds 
available. Some of those sounds include 
musical instruments and sound effects. 
The manual also includes a section on 
basic music theory for those with little 
or no music background. 

The 2!^-octave full-chromatic key- 
board is used in combination with a wide 
variety of tone-controlling features; a 
2:1 sync selector, 3 position octave 
selector, square or triangular wave- 
shape selector and even a mixer that will 
let you mix two tones, a noise source, 
bell tone, or polyphony (which allows 
you to play chords). 

Modulation capabilities include vi- 
brato, tremolo, random, and glide se- 
quences, A separate filler permits cutoff 
and peak emphasis, while a contour sec- 
tion adjust rise and fall times. 

CO II I ill I ted on page 42 



I'TTTEKNIKA WIRELESS fn 
REMOTE CONTROL 
TV TUNER \~ J 

$11 0.00 ea ^ 

12;" REMOTE TV 

O CONVERTER 

Wireless Remote Control 

40 Channels , 

4 or more 

1 39.95 e^ 125.00e 

36 CHANNEL UP 
CONVERTER FOR TV 
& VTR Cable VHF to UHF , 
Modal VST 36 

1-3 pieces ^ZS.aOei 

4 pieces & up ^£4.!J3e 



Mode) 6301 



Mo<lsl CTC5R 



^&i»dil» 
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VIDEO SWITCHER 

Model V 4801 $29.95 ea 

F I i p a switch to watch a program on 
any channel while si mullaneously 
r&cordtng a program on any cable 
Of pay TV channel - or vice versa. 
Plus, you can use your recorder's 
programming feature to record TV 
programs while you're away. 



VIDEO CONTROLCENTER 

ModelVH4602 $39>95 

Provides remote controJ access 
all your Video. TV or Cable impute Li „ , „ , 
to your TV set or Big. Screen TV p ^EDCO-.l 
from one convenienMocation by k, ' , , . ,\ 
merely ftippirvg a switch, »» ' 



'R 

it« r . ■ ... * 



COAXIALSWITCHING FOR 
TV VIDEO CASSETTE 
RECORDERS Aa nc 
Model AB-370 ^V-i'w ea. 

Sfiosltion coaxial 
push^buttor switch 



^S^- 



COAXAB SWITCHES 

Model AB-27 oZ.OSea 

• Imput 75 ohm. • Oulput 75olim. 

Model AB-28g2.95ea. Model AB-29 S2.95 

• Input: 75 ohmi e Input: 75 4 300 ohm. 

e Output: 3O0 ohm 

ANTENNA/CABLE TV 
SWITCH A,n«c' 

Model AB-400 d IU.SUe 



=^ 



._. 
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ANTENNA^CABLETV 
SWITCH An o- 
Model A&410 QSI.!l3ea. 

■ Switches From catile to antenna 
system inslantly. • Accepts 75 or 
3ID0 ohm imputa 



.J 



^I'illV 1 ^ ■■ VISA ■ 

. I , 4 I . r • 1 ■iMonnrC 

^■j.l'Jlf 111 ■■C^KK 

.^^ .A 1. V. ^^ 1 A i. J fl 121.00 mil 



855ConklinSt,Farmingdale,N.Y. 11735 



TV GAME SWITCH 

M ode) V 450 $2.95 

300 otim in and oul with 
RCA plug 



COAXIAL SWITCH 

Model DCS-A/B $7.95 

A versatile product, with a 
range of consumef and 
MATV applications. 



c^•^l• N.Y. sut* 

coo rMMBIti *ild 
Ml*. t«K. 

S2Sr00 mlnlFnuin crd*r 

COCr> vtttm [nqulim 2S% <it(-ltgi 



AODFOHSHIPHNOANDIMSUIUHCE 
to$2S0.00 S4.a0 

KJIOOto KW.00 S.OO 

iOi.OOlo 750.00 B.50 

T51.DOta1O0O.00. ....... 13.00 

i»»ioao.oo la.so 



VHF/FMAMPUFIERS 
Model 7002 $9.95ea 



© 



• All solid state signal amplifier 
boosts weak signals. For 2 sets. 

Model 7004 $12.95ea. 

* For up to 4 sets ■ Signal gain 3 dB 

DISTRIBUTION 
AMPURER VHFAJHF FM 
Will FM Trap ^AA nC 
Model 0A425 Q^a.sDea j 

• Designed for TVWCH 
multiple-set instal tali ens. 

QUICK CONNECT "P' 
PLUG & BALUN 

ModelV 400 S 1 .50 ea 
10(orS12.5O 

QUICKCONNECT 
"F' PLUG -jc ,. 

ModelV 403 . f 3 ^ 
10 for $6.00 

Fof 75 otim catriSL 
No wiring necessary.'* 



QUICK CONNECT 
"P' PLUG RG 59U 
ModelV 4036 



$2.50e 



e ft. 

VHF/UHF MATCHING TRANSFORMERS 

Model MT-I $.75 ea. 
10 for $6,00 
VHF/UHF 75-300 ohm 
matching unit Miniature 
size completely shielded 
and batanced for reduction 
of direct pick-upi 



Model MT-2 $ 1 . ID es 
10 for $9.00 
Completef/ plastic molded 
construction for weather- 
pfoofing. Supplied with 
rubber boot. 
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NTS inlME 

DIGITAL SY 
YOU ASSEMBLE 



TRAINING INUITES YOU TO EXPLORE MICROCOMPUTERS, 
AND MORE. WITH STATE-OF-THE-ART EOUIPMENT 



Without question, microcomputers are tlie 
state of the art in electronics. And NTS is the 
only home study school that enables you to 
train for this booming field by working with 
your own production-model microcomputer. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and, 
best of all, we'll show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 
digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize problems 
and solve 
them. 



Send for the full color catalog in the elec- 
tronics area of your choice-discover a// the 
advantages of home study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 
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We 

believe 
that training 
on production 
model equipment, 
rather than home-made learning devices, 
makes home study more exciting and rele- 
vant. That's why you'll find such gear in most 
of NTS's electronics programs. 

For instance, to learn Color TV Servicing 
you'll build and keep the 25--inch (diagonal) 
NTS/HEATH digital color TV. 

In Communications Electronics you'll be 
able to assemble and keep your own 
NTS/HEATH 2-meter FM transceiver, plus test 
equipment. 

But no matter which program you choose, 
NTS's Project Method of instruction helps you 
quickly to acquire practical know-how, 




NATIONAL 

TECHNICAL 

SCHOOLS 



WTS T^jnlny 




NTS/Rockwell Al 
Microcomputer A sing 

with on-board 20 column alphanumeric 
printer and 20 character display. A 6502-based 
unit 4K RAM, expandabie. 2. The NTS/KIM-1 
Microcomputer A single board unit with 6 digit 
LED display and on-board 24 key hexadecimal 
calculator-type l<eyboard. A 6502 based 
microcomputer vtith IK RAM, expandabie, 
3. The NTS/HEATH H-89 Microcomputer 
features floppy disk storage, "smart" 
video terminal, two 280 micro- 
processors, 16K RAM memory, expand- 
able to 48K. 4. The NTS/HEATH GR- 
2001 Digital Color TV (25" diagonal) 
features specialized AGC-SYNC muting, 
filtered color and new solid-state high 
voltage tripler rectifier. 



TECHNICAL. THADE TRAINING SINCE 1 305 
PesidQn:; ,5no Home. Study Schools 

AQW SO. FIGUEflDfl ST., LQS ANGELES, CA.9CK)37 

NATIONAL TECHNICAL SCHOOLS*' 

40O0 Soulh Figueroa Street. 

LOS Angeles. Calitornia 90037 "ept 206-582 

Please rush FREE color catalog on course checked below 

: Auto Mechanics 
' Air Conditioning 




! Microcomputers/Microprocessors 
' Communications Electronics 
'. Digital Electronics 
; Industrial Technology 



_j Home Appliances 
Z Color TV Servicing 



Name 



State 



Zip 



Lj Check if interested in G.I. information. 

; ] Check it interested ONLY in classroom (raining in Los Angeles. 
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Above the keyboard is a cluster of 
switch controls that are used to "pro- 
gram" the synthesizer. Two waveform 
generators (sawtooth and square wave) 
provide the basic sound source: the 
modulation controls, filters, and mixers 
shape the final sound. 

The synthesizer has a low-level, high- 
impedance output that is designed to be 
used with an existing amplifier, handy 
for home or "concert" use. In addition a 
headphone jack permits the unit to be 
used in a noisy environment, or without 
disturbing others. The unit also includes 
a built-in AC power supply. 

Rear-panel jacks provide pitch and 
trigger interface ports for computer con- 
trol. Another rear-panel jack allows you 
to input an external sound source, such 
as a tape recorder. 

The lightweight instrument has a pro- 
fessional look: basic black vinyl with 
color accents grouping the controls by 
common function. The "feci" of ihe 
keys is quite conventional and the spac- 
ing is standard. 

The moiU'l MG-t provides an eco- 
nomical alternative lo more expensive 
electronic sound generating equipment. 
It sells for S499.95. and is avaihible 
from Radio Shack outlets. R-E 
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THK fStTEWRlTER-l MATRIX PRINTER, 
by Microtek Inc. is a 7 x 5 dot-matrix 
printer for the TR5-S0. Apple and 
Apple II. and Atari 4001800 com- 
puters that specifically answers the 
need for an inexpensive printer ca- 
pable of accommodating standard letter- 
size sheets and paper rolls. 

Priced at only S299. the Byieuriter- 1 



OOOOOOPSI 

If you had trouble following our re- 
port on Microtek's Bytewriter-1 last 
month, there was a good reason. It 
seems gremlins played an April-Fool 
trick on us and moved around some 
type when we weren't looking. Here is 
how it should have appeared. 



has three individual internal connectors 
for the three computer systems. It is 
almost impossible to mix up the con- 
nections if you move the printer from 
one computer system to another be- 
cause the required interface cable from 
the computer to the printer will attach 
only to the appropriate connector. 

The Bytewilei-I prints both upper 
and lower case — without lower-case 
descenders — at 10 charactcrs-per-inch, 
6 lines to the inch. It accepts 95 of the 
96 standard ASCII printable character 
codes and three control codes. 

In the ASCII "standard", the char- 
acters start at decimal code 33 and run 
through decimal 127. Code 127. how- 
ever, is not really a character: it is the 
delete function. Some printers, on re- 
ceiving a code 127 from the computer, 
will do nothing. The Byteuriter-I . how- 
ever, translates code 127 into an open 
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BBC 

8P0WN eOVEHt 



GOERZ 

METRAWATT 




INTRODUCTORY OFFER 

MA 1 H A Professional Tool for Only $49.00 

Safety Test Leads S 7.90 

Casa for Mete/ and Leads S12.0O 

Black molded high impact thermoplastic case. 

Large mirror scale, 83mm 

Meter movement: Coil core magnet mounted on shock-proof 

jeweled bearings. Overload protected. 
Dimensions: 92 x 126 x 45mm, Battery AA size 1.5V 
Input impedance: 20k Q. V DC, 4k fl, V AC 
Accuracy: 3% V DC, 4% V AC 
Measuring ranges 



Vdtage 


Current 


Resistance 


Capacitance 


O.ISVdc 


50 (lA dc 


in... 1 kQ 


2000 ... 200000 nF 


0.5 Vdc 


0.5 m A ac/dc 


10 Q... 10 kQ 


200... 2000O nF 


1.5 Vac/dc 


5 mA ac/dc 


100O...10O kO 


20... 2000 [iF 


5 V ac/dc 


50 rrA ac/dc 


1 kfi . . . 1 MQ 


2 . . 200 nF 


1 5 V ac/dc 


500 mA ac/dc 






50 V ac/dc 


5000 rrA ac/dc 






1 50 V ac/dc 








500 V ac/dc 








1000 Vdc 









snipping $3.D0| 
PriCftt subject to change wilhaut noljce 1 



Accuracy: 1 .5% V DC, 2.5% V AC I ^-70 nn 
WIA 2H Current range: 15 A AC/DC $79.00 

Other specs same as MA1H I 

1 YEAR IMMEDIATE EXCHANGE WARRANTY 

THE TEST EQUIPMENT SPECIALISTS "^^^^^ 
TOLL FREE HOT LINE 

800-223-0474 

M WEST 4Slh STBEET, NEW TfOBK, W.Y. 100M 212.817-S2M 
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Burglar Alarm 



A computerized burglar alarm requires no 
instal/ation arid protects your home or 
business, ft is the first real alternative to a 
thousand dollar or more professional system. 




The Midex 55 alarm 
system measures 
only 4" X 10%" by 
7" yet protects you 
like much larger and 
expensive security 
systems. 



The concept is simple. Provide all electronic 
functions of a professional wired together 
system. Put sensing and control into one 
easy-to-use device. Use large scale integration 
of solid state components to achieve lower 
cost and greater reliability. Here are some of 
the exciting features: 

Invisible Protection. The Midex 55 protects 
you r home usi ng exactly the same techno logy 
that police radars use to catch speeding cars 
and trucks. When you are not at home, the 
Midex 55 generates a low energy radar field 
that detects anyone who moves in a desig- 
nated area of your house. The protection 
pattern is an adjustable tear drop shape with 
maximum dimensions of 50 x 20 feet. 

Loud Alarm. When the system detects an 
intruder, it turns on a loud police type 
electronic siren. The sound is loud enough 
to cause pain. It is loud enough to drive a 
burglar away before he can steal or damage 
your valuables. It is loud enough to alert 
your neighbors and, more important, loud 
enough to warn you not to enter your home 
before the police arrive. 

Computerized Controls. To turn the system 
on, you punch in your personalized 4 digit 
access code. You now have 30 seconds to 
leave your home or office. When you return, 
you enter and disarm the system with your 
access code. You have 30 seconds to do 
that also. 

When the Midex senses an intruder, it remains 
silent for 30 seconds. It then sounds the 
alarm until 8 minutes after the burglar leaves. 
The alarm then shuts off and resets, once 
again ready to do its job. This shut-off fea- 
ture, not found on many expensive systems, 
means that your alarm won't go wailing all 
night long while you're away. 

Standby Power, Should AC power fail or 
a smart burglar cut your AC power lines, 
the Midex 55 automatically switches to 
FAIL-SAFE operation using a built-in 
rechargeable battery pack. You are protected 
no matter what. 




EXPANDABLE SYSTEM 
You can set up the Midex in your own home 
in minutes. It looks like a stereo component. 
Just plug it into a wall socket, aim and adjust 
its protection pattern and connect two wires 
to the powerful alarm blast horn SP-30, If 
you wish, you can connect two alarm blast 
horns. If you connect 2 blast horns, we 
recommend one outside and one inside, 
A test light allows you to easily determine 
the area of coverage of the protection 
pattern. A thumb wheel lets you adjust it to 
your needs. 

As an extra security measure, you can con- 
nect one or more panic buttons to the Midex. 
The panic buttons activate the alarm even 
with the radar protection pattern turned off. 
But even if you don't use the expansion 
features, the Midex is complete, ready to 
protect you, just as it arrives in its well- 
protected carton. 




The adjustable pattern has a range up to 
50 feet. 

NO MORE FALSE ALARMS 
Compared with other burglar alarms like 
ultrasonic systems, the Midex has almost no 
chance of false alarms, since it is not affected 
by traffic noise, plane noise, air conditioner 
turbulence, telephones or strong outside 
winds. Only the motion of the burglar 
walking through the radar field can set it off, 

COMPARED AGAINST OTHERS 
The Midex compares with much more expen- 
sive professionally installed systems. Yet it 
costs no more than do-it-yourself alarms 
purchased at retail. In a recent article, a 
leading consumer magazine rated the Midex 
tops in space protection, alarm siren power 
and immunity from falsa alarms. Don't be 
confused. There is no system under $1000 
that provides you with the same protection. 



The powerful blast horn has a 120d8 output 
and makes a sound so loud it causes pain. 



U.L. APPROVED SYSTEM 
If you have owned a burglar alarm for more 
than a year, there's a good chance that it has 
required service. The Midex, however, is 
solid state and built with the same heavy 
duty components in industrial systems. The 
Midex is made by Solfan Systems, Inc., the 
leader in the production of radar detectors 
for commercial and industrial security sys- 
tems. Solfan has made more than half a 
million industrial radar sensors and over 
100,000 Midex 55. Will the Midex ever need 
service? No product is perfect. If you ever 
have a problem, call us on our toll free 
"help line" at (300) 227-8167, The product 
has a limited 1 year parts and labor warranty. 

STANDING BEHIND A PRODUCT 
The Midex protects more than 100,000 
American homes. But the true test of how it 
performs is in your home or office. That is 
why we provide a one month trial period. 
We give you the opportunity to see how fail 
safe and easy to operate the Midex system is 
and how thoroughly it protects you and 
your loved ones. Decide after one month 
whether or not you want to keep it. If you 
decide to keep it, you'll own the best. If 
not, return your unit for a full and prompt 
refund. There is no risk. 

Purchase the Midex 55 now for $199.95 and 
the SP-30 blast horn for $39.95. We recom- 
mend the purchase of two blast horns. To 
order, simply send your check to the address 
shown below. California residents add 6% 
sales tax. Credit card buyers may call our 
toll free number below. There are no postage 
or handling charges. The unit will be sent to 
you complete with all instructions. 

Midex gives you everything you could pos- 
sibly expect from a burglar alarm: 11 a 
professional grade system at a very reason- 
able price, 2) toll free telephone assistance, 
3) the chance to buy a unit in complete 
confidence, knowing that you may return 
it if it's not exactly what you want. You 
can't lose. 

Computer technology has produced the 
ultimate security system. Order your Midex 
55 without obligation today. 



midex 

665 Clyde Avenue % 

Mountain View, CA 94043 ^ 

(415) 964-7020 in Calif. g 

(800) 227-8167 " 
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box of the type used on questionnaires. 
If you were printing something where 
you might want to check off each step 
with a pencil or pen, the open box 
would be an asset. 

The By tew liter- 1 responds to three 
ASCII control codes. Those are; CR 
(carriage return), SO (shift out), and SI 
(shift in), CR also provides an auto- 
matic linefeed. When the printer re- 
ceives the CR code, all data stored in 
the print buffer is printed and the paper 
is advanced one line. If more than 80 
characters have been received and 
stored in the printer's buffer before the 
CR is sent by the computer, the first 80 
are printed on one line and the re- 



mainder are "wrapped around" on the 
next line. 

When the printer receives the SO 
code, all data that follows is printed out 
in "bold" double- width characters. 
Reception of the SI code cancels the 
"hold" characters and all printing that 
follows the SI code is norma! width. 
The SO and SI codes can be inter- 
mixed at will in the same line, per- 
mitting individual characters, words, 
and phrases to be printed "bold." 
The bold characters do not cancel at 
the end of a line, hut will continue until 
the SI code is received. 

Like some other printers, the Byte- 
w lite I- 1 ignores the Line- Feed (LF) 



AE3VAHCB is proud to introduce the 

Line of High Quality Digitai Muitimeters 
Featuring The New 130 Hand-Held DMM 



KEITHLEY 




Rugged DMMs from Keithley — all feature large, bright 
LCD display, easy-to-use rotary switches, externally accessible 
battery and fuse, lOA current range, diode test capability, !ow 
battery indicator, cushioned components. 

Model 131. Similar Model 130. Our 

|o Model 130, with most popular model, 

increased the price /perfor- 



accuracy 1 39 tnance champ. . XZ5 



Model 135. Firet 
4'/:-ciigit DMM with 
hand-held 

.*235 



convenience . 





ACCURACY 


SENSmVtTY 1 


MODEL 


DCV 


DCA 


ACV 


AC A 


n 


DCV 


DCA 


ACV 


ACA 


fl 


130 


0.5% 


1% 


l^-t. 


2% 


0.5% 


loo^iV 


luA 


lOOfiV 


IjiA 


lOOmll 


131 


0.23 '^r 


0.75% 


!<"<. 


2% 


0.2% 


lOOjiV 


UA 


loOfiV 


1;.A 


loomn 


135 


O.OS^o 


0.5% 


1% 


1.5% 


0.2% 


lOOjiV 


10/iA 


lOOfiV 


VA 


lOOmn 



Case $10.00 Shipping $3.00 
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code. A line feed is automatically 
accompli-! led as a result of the carriage 
return. If just a line feed is desired, it ts 
necessary to send a CR code to the 
printer. While that provides a line 
feed, it also moves the printhead to the 
beginning of the next line: that makes it 
somewhat difficult, if not impossible, 
to line up columns. 

Unlike earlier "budget" printers that 
used rolls of nan^ow, adding-machine 
type paper that permitted lines of per- 
haps 16 or 30 characters, or that used a 
somewhat difficult to obtain and ex- 
pensive heat-sensitive or electrostatic 
paper, the Byienrifer-I uses standard 
sheets — letter oi' legal size — or standard 
paper rolls up to 8Vi-inches wide. The 
paper feed is friction only; there are no 
tractor or pin-feed devices. Single 
sheets are inserted from the rear. Per- 
manent brackets and a removable 
spindle are provided for paper rolls. The 
bracket supports a standard 5-inch 
diameter teletype paper roll off the 
table — the user is not limited to one of 
the new mini-size rolls of approxi- 
mately 3-inch diameter, which happen 
to cost more than the standard roll. 

The characters are printed by a 7- 
wire printhead that plugs into a socket 
and is user-replaceable by simply 
loosening two screws and unplugging 
the connecting cable. Unlike most 
other printheads that are connected 
to their electronics by a flexible ribbon 
cable that "rolls" along with the print- 
head, the Bytcwiiter-l uses discrete, 
highly flexible wires to connect the 
printhead to the circuit. The wires 
Hop and twist considerably as the 
printhead travels. While it does not 
appear to the eye that the twisting 
wires would have the life expectancy 
of "rolling ribbon", there is no pre- 
vious experience on which to make a 
judgment as to life expectancy of the 
wires. 

The printhead is driven by a grooved 
spindle, rather than a drive belt. Again, 
that is an arrangement we have not 
seen used in a matrix printer before; 
but it does work. Again, we have no 
idea what the life expectancy or 
reliability might be; but after several 
weeks of quite severe useage — likely 
more than done by the average hobby- 
ist — we have had not a single instance 
of difficulty with any part of the printer's 
electrical or mechanical assembly. 

The printhead 's bi-directional drive 
is the "full line" system commonly 
found on many lower-cost printers; it is 
not logic-seeking. That is, the head 
sweeps from full left to full right, even 
if it prints just a single letter on the left 
side. It then sweeps back from full 
right to full left regardless how much it 
has to print. The printer speed is 80 
characters- per- second (per line). 60 
lines-per-minute. 

There is no impression adjustment 



44 




Behold! The Sylvania ECG* 
Master Replacement Guide, the 
most comprehensive publication 

of its kind used by the industry. 

Inside you will find more than 
170,000 industry part numbers 
cross referenced to over 2,500 
EGG numbers. Including most 
of the hard-to-find foreign parts 
that are plaguing more and more 
repairmen every- day. 

If the part number is illegible, 
there are also easy to use com- 
prehensive selection tables to 
help you identify and repkce 



transistors and Hnear IG's by 
application. You will find clear, 
concise descriptions and illustra- 
tions on each type from diodes 
to IGs with specifications, appli- 
cations and package dimensions. 

What's more, you also have 
Philips EGG technical resources 
ready to help you with any ques- 
tions you might have regarding 
particular situations or applica- 
tions; and as always, all EGG 
parts you will receive come with 
the knowledge that they've met 
specifications which are equal to 



and usually exceed those of the 

original parts and that they've 
been tested using stringent pro- 
cedures established by the U.S. 
M ilitar>-. 

To find out more, seek your 
nearest authorized Philips EGG 
distributor. 

If you are not already a 
believer, one look at ou]- catalog 
should convert you. 

PhBipsECG 

A North American Phihps Comp&ny 



"For your nearest ECG distributor, please call 1-800-225-8326; in Mass., call 1-800-342-8736." 
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INTRODUCING 
OUR 

MDS- AMATEUR -ETV 
32 ELEMENT YAGI ANTENNA 



• NOT A KIT 
• 1.9-2.5 GHz 
• 3m" LENGTH 
• 23 dB AVERAGE GAIN 

• DIE GASTWATERPROOF HOUSING 
FOR ELECTRONIC CIRCUITRY 

• COMMERCIAL GRADE 

• INCLUDES MOUNTING HARDWARE 




MODEL NO. 
MAE-1 



ONLY 

$19.95 




VTR ACCESSORIES 



SIMPLE SIMON VIDEO 
STABILIZER 



Model 
VS-125 



Simple Simon Video Stabilizer, Model VS-125, 
eliminates the vertical roll and jitter from "copy 
guard" video tapes when playing through large 
screen projectors or on another VTR. Simple to 
use, just adjust the lock control for a stable 
picture.Once the control is set, the tape will play 
all the way through without further adjustments. 
Includes 1 2V power supply. 
VS-125 Video Stabilizer wired $54.95 

SIMPLE SIMON VIDEO 

SWITCHING BOX 

'Model VSB-300 

The 
Affordable 
Video 
Control Centerl 

Excellent in isolation and no loss routing system. 
Simple Simons VSB-300 Video Switching Box 
enables you to bring a variety of video components 
together for easy viewing/dubbing. Also you gain 
the ability to record one channel while viewing 
another. Unit includes two F-type quick connector 
ended cables. 
VSB-300 Video Switching Box wired $19.95 




SIMPLE SIMOIU ELECTRONIC KITS, Inc. 

7 + 11 SWD PARTS KITS 



MITSUMI 

VARACTOR 
UHF TUNER 

Model UES-A56F 



$34.95 

Fnq Range UHP470 - 839MHz 

Antema Input 75 ohmx 
Chuneb 14-33 Ouqxa Zhafrd 3 




1 VT1-SW ViriHur UHF TmiH. Modii UE$-A&BF «34.95 

2 Cai-SW Prifiuff CitouLt goard. N^DnlM USE 

3 TP7-SW P-C.S. pQEinciamtlKt, 1-3CIK. 1-1K. itid 

5-1 DK lAmt, 7-p4Kit- , , , 5.55 

4 FFt3S-SM Rfliiilor Kit. U Will, 5% Carton RStn. 21-pKtt. 4.SS 
i PT^SW PcrwrTnnieaiinir. PRUii:7VAC. S£C^24VAC. 

25Gma. . G.95 

G PPZ'SW ?9n^ Wdif.ii1 pDtinlidrntttrt and Knoii. 1-1 KBT 

HuJ (-^KAT w/Swilch.. . . B.95 

7 S5]4'SW iC's 7-pE), tiitjiit i-pct, Rtgutilan 2-pct 

Heat Sink l-prict . 25.95 

e CE9-SW EliclFotylE GapaciiH Kit. 5-^tu\ £.95 

9 CC33-SW Ctfimit Oiik CafMcilnr Kit, ^Q W.V., 33-jiietis 7.95 

10 C^'SVi Varibh Ctninlc Timmir Cipicilor Kil. 

G^BbpfiJ., (k-piKK, ... £-95 

n li-ZVi Call Kit. lamht 2'^zn, .'i2tii\i l-pHCt IprranLiiid 

ndticlofi] nrf 1 T37-12 Fniin Torrnri 

Csn wttti 3 ll a\ #26 wira S.QQ 

12 ICS'SW \Z. £oclj[l. Tin inliT. S-]]in S-psiCfi 

and l4-pin 2-pevt ... ... t-95 

13 Sn-SW ^ptilur, 4;ie" Qvil ind pfvpunchid 

WwK) Enclosuti . , H.9S 

U MLSC-&W Miic. Parts Kn IndiidK H«n^ir«^ j$/32. 8/32 
N(ll). b fioUtf. H{]qkup Wn, Am. T^mi, DP13T 
Am $wileii. Fl-ii Fuithsldir rLc. 9.9S 

rdtrifig All Itami. (1 Eliru 14). Td]>I Prica 139.99 



UHF ANTENNAS aid ACCESSORIES 



ZYZZX 

VHHIHF WIDEBAND 

ANTENNA AMPUFIEIt 

ftlODEL ALL-1 

50 MHz — 900 MHi 

Ji^' 12 dB GAINr o,5dB 

A Revolution sry Ne^v 

One Stage HYBRID 

IC Broadband Amplifier 

Thi&uniT i£ nai available gnywh^re ?lse in Th«i world. Oneuml 
^QrveG many purposes Bnti es aveilab'le in Kit ar AsAefntiled 
f[?rm. Ideal forctutdoor or indoor use. Inpjt^DiJtpul irmpedance 
IS 7b ohms. Amplifmr includes separaifl co^ax feetf power 
su'ppjv. Easily asserrblfld in ZBrnmutftE, Ma-co^ls. capdcitors 
fltc. to i\in& or adjust. 

ALL-1 Cornplete Kil wuh power suppV $24.95 

ALL-1 Wired and Tested with power siippFy S34,SS 

Our New SIVA 14.5 dB CAIN, 
14 ELEMENT CORNER REFLECTOR 
YAGI ANTENNA 





*,\. STVA-4 VniiiWmi 

•-^ H.SiB.reilim. 



|L^ 3TVA-1 iri^AntnKt1.Ett,7Gi*iiClm4l-M . jg.95 



HS-M/U 75 citn, Iw Itsi Cm Ct* 1 .12 »/» 

F.|9 CikHisI CflFHiKlsn. « 35 

HT-1 SpKiW UHF 75.30C Dhrn Mildani Trntnmt, ■ \M 

WJ.-1 HKBSD i: WiW»™l UHF-UHF-FM AnUrm AnvHt Hi . . , M.8S 
ltU.-I HVBfllD ICWdibinlVHr.UHF.FMAiil Amii *»inUid . . HM 



Available by Mail Order Only — Send Check or Money Order To: 
SIMPLE SlMON ELEGTRONIU KITS, Inc. Minimum orders $16.35. Add 10% snipping 



Calif Ofders: 

3871 S. Vallsy View, Suite 12 

Las Vegas. Nevada 89103 

Tel: (702| 322-5273 



AN Oti>er Orders: 

11850 S. Hawthorne, Blvd. 

Hewthome, Calif. 90250 

Tel: (213] 675-3347 



and Handling on orders under S40.O0- For 
orders over $40.00, add 5%. Minimum Ship- 
ping and Handling S2.00. Cstalog $1.00. 
— VISA and Mastercard Acceptable — 



for the printhead: it is set at the factory 
and will print up to the original and 
three copies. Our experience showed a 
somewhat irregular impression impact- 
density where a substantial part of the 
character was reproduced by a string 
of dots, such as the small letter "e", or 
the parenthesis symbols [ (,) ]. While 
the "top" (original) copy was legible, 
the copies — particultirly the third — 
were somewhat difficult to read. Also, 
bear in mind that "copy does noi mean 
carbon. Using sheets of letter-size 
paper, the original and two NCR (No 
Carbon Required) copies just barely 
slipped through. The original and three 
NCR's required considerable care to 
load. Unless a Mylar carbon film was 
used it was somewhat difficult to make 
"carbon copies" using single sheets 
because it was difficult to load single 
sheets interspersed with ordinary 
carbon paper. Paper rolls that con- 
sisted of factory interleaved original, 
carbon and "second sheet" (copy) 
were more convenient because they 
fed through smoothly and without any 
bother. Actually, roll paper proves the 
most convenient to use: and it's cer- 
tainly inexpensive if you purchase the 
ordinary teletype-paper grade. 

One nice feature is that the paper 
can he rolled backwards or forwards 
whether the power is on or off. Typical 
of matrix printers, the print line is low. 
out of sight, [f you print one line you 
can roll the paper forward to check 
copy and then roll it back for additional 
printing; it's not necessary to turn off 
the printer to roll the paper backwards. 

The ribbon is supplied in a cartridge 
that spans almost the full length of the 
printer. It simply drops into place; 
there is no threading or positioning. It 
is one of the easiest ribbons to install, 
even for someone who is all thumbs. 
Replacements are priced at $7.95. 

The printer is rather small. Without 
the paper-roU adapter, it measures 15 
X 9!4 X 3-inches. (You must allow 
some room at the rear for loading 
paper.) The power switch is located at 
the left rear outside the paper path. 
The interface cable comes out the right 
rear, also outside the paper path. 
(Even some of the best of other printers 
are known to get their cables tangled 
up with the paper because the cables 
are right in the feed path.) On the top 
right is a recessed, toothed knob for 
manual paper positioning. 

While the Byiewriier-I has some 
obvious limitations, such as variable 
impact density and lack of direct line 
feed, it does quite a creditable job for 
its price. Certainly, at S299 (plus $19.95 
for the interface cable and $15 for 
shipping) it is one of the least expen- 
sive "full size" printers around. For 
information, or to order a Bytewriter-!, 
write to Microtek Inc. . 95 14 Chesapeake 
Dr., San Diego, CA 92123. R-E 
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4DIIINCE IS PROUD 

TO INTRODUCE 

The0HITACHI Line 

of High Quality Oscilloscopes 
All Hitachi Instruments 

Are Backed by 
A Two-Year Warranty 



AT LAST A lOOMHz OSCILLOSCOPE 

WORTH WAITING FOR 

WITH NO WAITING 



V-202 & V352 
20MHz & 35mHz DUAL TRACE 
OSCILLOSCOPES 




CALL FOR 

INTRODOCTORY 

OFFER 




M^ 



M-^^^w 



1. Square CRT with internj 
(illuminSt^d scal^ 

2. High-acctffacy vol^ 
set at ±3% (certifiea at 10" to SS'CK o' 

3. High-sensitiPity ImV/div 

4. Low drift ^ 

5. Dynamic ranfl(fe 8 div. 




HITACHI 
lOOMHz 

OSCILLOSCOPE 
MODEL V-1050 



• 20 kV CRT supply 

• Large, bright 8 x 10 cm screen 

• Four-trace operation (Chi, Ch2, A trigger, B trigger) 

• High sensitivity 500 uV/div (5MHz) 

• High accuracy ±2% (+ lO^'C to 35°C) 

• Alternate timebas^|>eraJion 

• Fuin;\jti\i^^J v^ 



:y 



zo^ 



IM STOCK FOR 
IMMEDiATE DELIVERY 



Type 

Hitachi 150BMB3 

metal bacjifid p] 



VERTIC, 




CP 




type tube ijfltj 20kV acceleration potential and 

Bandwldtl^uAis?Time 'f^ 

DC to at leasPlOOMHi and rise time 3.5ns or less, SW to at least 5MHz and rise time 
70ns or less at 10 X magnification. Lower -3<ib pointf AC coupling lOHi or le^. lOx 
probe: 1 Hz or less. vJ. 



ince. CJrjcalibrated continuous 



ariftc 



6. TV sync-sepafSlor cirgu^lQ 



^8 

ine (V-352) 



,o«a\ 



,«r& 



7. Built-in signal d 

8. X-Y operation 

9. Sweep-time magnifier (10 times) 

1 0, Trace rotation system 

1 1 . Fine-adjusting, click-positioning function 



'div. to 0.5s/div. in 23 calibrated steps, tJ-fil^^n 
control between steps 1: < 2.5 in/^ i-V* 

Time Base B lT0\\VJ 

20ns/div. to 50ms/div. Jip_2^alibteted steps 1-2-5 sequence. lOx nag extends fastest 
sweep rate to^ipJfliSj I ^ 



Calibrit 



'Slay 



f caiibrated control between 0.5 and lOx time base A setting. 






THE TEST EQUIPMENT 
SPECIALISTS 

TOLL FREE HOT LINE 

800-223-0474 



£4 WEST 45th STREET, NEW YORK. N.Y. 10036 212-687-2224 



V-550B 50MHz, DUAL TRACE DELAYED SWEEP 
PORTABLE OSCILLOSCOPE 



Delayed sweep 
permits 1,000 X 
Magnification 

Variable Hold-off 
Circuitry Facilitates 
Pulse Measurement 



• Variable Trigger 
Hold-off 

• Full TV Triggering 

• Single Sweep 

• Automatic Focus 
Correction 




• Large, Bright 8 x 10cm Screen 

• High Sensitivity Imv/div 
(lOMHz) 

• 5 ns/div Sweep Rate 

• 3rd Channel Display 
(Trigger View) 



Power play. 

Six ways to handle your power supply needs 

...fromB&K-PRECISION 



iNowyou can chtrose from six B&K- 
PRECtSION lab power supplies and have ilie 
supply that's exactly right for your needs. 

For high TTL loads, choose the new 1 6'54. With 
an output that's variable from 2-6 Vdc, the 1654 
packs 10 amps In reserve. Features include re- 
mote sensing, to measure and regulate output 
voltage directly at the load, and overvoliage pro- 
tection. For CMOS and linear circuitr\' the 1652 
dual-output supply provides two 0-25 Vdc out- 
puts at 1.5 amps. With opto-isolator controlled 
auto- tracking, it's even more versatile than 
two separate supplies. 



The B&K-PRECISION 1650 is one supply that 
can replace three, it features a 5 Vdc, 5 amp 
output for digital needs and two auto-tracking 
0-25 Vdc outputs. The outputs are Fully isolated. 

The popular 1601 is ideal for a wide range of 
solid-state applications. It .supplies 0-50 Vdc 
with up to 2 amp.s. It's high voltage counterpart 
is the 1602. The l602's primary output is 0-400 
Vtlc at 200 mA, complemented by a to -100 
Vdc bi;is supply and 12, 6/6. 3 Vac outputs. 



Rounding out the field is the compart 1640. 
Designed specifically to power mobile equip- 
ment, it delivers HI 5 Vdc at 0-3 amps. 

All B&K-PRECISION power supplies feature 
voltage and current metering, full overload 
proteaion and floating outputs. They're all 
designed for cool power, so you won't be 
buying a bench warmer. The prices are 
attractive too, 

If you need a power supply fast, you can score 
with immediate deliver}' at your local B&K- 
PRECISIONdistributorFordetails.calltoll-free 
1-800-641-4627 (in Illinois 312-889-8870). 
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". Tfiousamls -if 
led their own 
siauons and the 
iive receiver that will 
escribed here will allow you to do 
the same. To understand how satellite 
TV works, let's look al why and how it 
developed. 

In the early days ofTV. transmissions 
were strictly local, using the standard 
VHF-frequencies. Later, as networks 
were formed . there came a need for na- 
tionwide video-distribution systems. 
Coaxial-cable lines and multiple copies 
of films or kinescopes (films taken from 
a video monitor) were used initially, 
but they were costly and were gradually 
replaced by microwave-relay links. 

By I9S0. satellite communications 
had progressed far enough to allow the 
use of a single satellite as a relay point, 
broadcasting to TVRO iTV /feceive- 
Only) terminals across the U.S. Al- 
though TVRO terminals were expen- 
sive, the system was adopted quickly 
because its overall cost was less than 
that of a ground-link system. 

Communications satellites have geo- 
synchronous orbits. A geosynchronous 
(or geostationary) orbit is one in which 
the satellite orbits directly above the 
equator and has an orbital velocity that 
precisely matches that of Earth's rota- 
tion. An observer on Eanh sees the 
satellite as a stationary point in the sky 
(see Fig. 1). A satellite-communications 
link has three points: the signal source 
on the ground, the satellite relay in 
orbit, and any number of ground-based 
TVRO terminals. We will examine each 
of those three points in a moment, but 
first lei's see what type of programming 
the satellites carry. 

Presently, as shown in Fig. 2, there 
are about a dozen U.S. and Canadian 
satellites within view from this country, 
with many more due to be launched jin 
the near future. Each satellite carries 12 
or 24 transponders (receiver/trans- 
mitters) — each one using a different fre- 
quency-pair — with programming that 
includes movies, sports, news, and 
almost anything else imaginable. 

The domestic satellites can provide 
up to 228 separate TV channels, or over 
200,000 telephone voice-channels, si- 
multaneously. The most popular satel- 
lite is RCA's Saicom Fl (located at 135° 
west latitude) which is used by cable- 
TV companies to relay their programs. 
As an example of the diverse program- 
ming it carries, services available on 
Satcom Fl include: Home Box Office 






Here are the complete plans for a satellite-TV receiver ti 
with the 8- Ball antenr)a we presented in 1981. Add an U 
for a complete satellite-TV earth station. 



(HBO) and Cinemax. a 24-hour news 
ch;mnel. daily live coverage of the 
House of Representatives, a channel 
devoted entirely to sports, "supersta- 
tions" WOR-fv in New York and 
WGN-TV in Chicago, and many others. 
And. if all of that programming isn't 
enough, there are plenty of other satel- 
lites to choose from. 



The satellite link 

We said earlier that a satellite-corn- 
municatlons link is made up of three 
parts: the ground transmitling-stalion. 
the satellite, and the ground receiving- 
station. They are shown in Fig, 3. Let's 
first study the ground sending-stalion, 
or tiptink transmitter. 




The job of the uphnk transmitter is to 
send a frequency-modulated video sig- 
nal (as opposed to the amplitude-modu- 
lated video signals used in broadcasting) 
and an FM-audio signal to the sate!!ite 
using a carrier in the 5,9-6.4-GHz 
range. Since the satellite is over 22,000 
miles away, the signal must be aimed 
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FIG. 1— THE ORBITAL VELOCITY of a gsosyn- 
chronous satellite matches ttte rotational speed 
of Earth exactly, making It appear to be sta- 
tionary in the sky. 



very accurately to insure that it reaches 
the "bird" with maximum strength. A 
signal of at least 500 watts is fed to a 
parabolic-dish antenna. That antenna 
provides gain by reflecting energy that 
would normally be radiated away from 
the satellite and focusing it into a con- 
centrated beam toward it. 

An uplink station can beam up more 
than one video channel at a time by 
using special signal-combiners. The 
most recent development in uplinks is 
mobile transmitters; an antenna and 
transmitter mounted on a trailer and in 
a van are transported from place to 
place for on-location broadcasting. 
That allows live video-broadcasts to be 
beamed from and to virtually anywhere 
in the world. 

The next part of the communications 
link is the satellite itself. It uses a 
parabolic dish to receive the 6-GHz up- 
link signal, and then retransmits it back 
to Earth on a lower 3.7-4.2-GHz canier. 
Using two separate frequencies allows 
simultaneous reception and transmis- 
sion. Both the uplink and the downlink 
(satellite-to-earth signal) paths have a 
500- MHz wide frequency-range (5.9-6,4 
GHz and 3.7-4.2 GHz) which means 
that there is room for 12 channels, each 
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FIG. 2 — U.S. AND CANADIAN communications satellHes lie between B0° and 140° west longitude. 
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UPLINK 
TRANSMITTER 



PIQ, 3— THE UPLINK TRANSMITTER sends a 6-GHz signal up to the satellite, which retransmits the 
video and audio information back to Eartli on a frequency in the 4-GHz band. 



40 MHz wide. 

That's fine for a 1 2-transponder satel- 
lite, but how do you fit 24 channels in 
the same space? A combination of two 
systems is used. First, the channels are 
staggered so that the center of one 
channel is at the upper and lower edges 
of the adjacent ones, as shown in Fig. 
4, The channels overlap, though, and 
normally would interfere with one an- 
other. To avoid that interference, the 
signals are cross -polarized. At micro- 
wave frequencies such as those used 
for satellite transmissions, signals po- 
larized at right angles to one another 
are isolated by about 30 dB. Odd-num- 
bered channels are vertically polarized; 
even-numbered ones horizontally po- 
larized. In that way, the channel being 
received is 30-dB stronger than its op- 
positely polarized neighbors — more 
than enough to mask the undesired 
signals. 

The bi^est problem with the down- 
link signal transmitted by the satellite is 
that it is quite weak. Since the satellite 
is expected to perform without any 
maintenance during its expected life, it 
must be solar powered. Even with the 
most efficient solar panels, it can only 
produce about 5 watts of output power 
per transponder. That means that after 
the signal travels 22,000 miles to Earth, 
losing 196 dB of its initial strength 
(dropping to almost 5 x 10-^" watts), 
the ground receiving-station is not left 
with much to work with. 

The first component of a TVRO ter- 
minal is a large parabolic or spherical- 
reflector antenna, typically 10 or 12 feet 
in diameter, (Construction of a spherical 
antenna, the "8-Bali," was described 
in the August, September, and October 
198 1 issues of Radio-Electronics.) The 
antenna gathers all the signal that falls 
on its surface area and reflects it to its 
focal point where an LNA (Low Noise 
Amplifier) is positioned. Using cascaded 
GaAsFET and bipolar transistors, the 
LNA amplifies the 4-GHz signal by 
about 40 dB while adding oniy one or 
two dB of noise. It is important to intro- 
duce as little noise at this stage as pos- 
sible, since any that does creep in will 
be carried and amplified through the 
rest of the system. 

Once the signal leaves the LNA, it 
travels down a heavy coaxial cable to 
the receiver, the heart of the TVRO 
terminal. 

Receivers 

The receiver — the final part of the 
satellite-communications Unk — takes the 
4-GHz RF signal from the LNA and 
transforms it into standard composite- 
video and audio. Receivers can be de- 
signed in a variety of ways and a dis- 
cussion of some of the features desirable 
in a receiver will demonstrate what a 
quality unit should be capable of doing, 

A receiver should be (uliy frequency- 



agile; that is, it should be able to be 
tuned over the entire 3.5-4.5-GHz 
band. That will allow 24-channel use, 
as well as the reception of transmis- 
sions from foreign satellites. Its sound- 
subcairier demodulator should be 
tunable over the full range of 5.5-7.5 
MHz. The various transponders trans- 
mit their audio information on sub- 
carrier frequencies located, within that 
range and the receiver should, of 
course, be able to demodulate any of 
them. 

Another important feature to con- 
sider is dual conversion, where the in- 
coming signal is converted to a lower 
frequency in two steps rather than one. 
The advantage of dual-conversion re- 
ceive!^ is that they do not interfere with 
one another, allowing multiple units to 
be operated in the same vicinity, A 
single-conversion receiver, on the other 
hand, can cause (and suffer from) inter- 
ference problems because of an oscilla- 
tor that would necessarily be operating 
within the 4-GHz band. A quality re- 
ceiver should aJso incorporate an AFC 
(Automatic Frequency Control) circuit, 
and, of course, be easy to assemble and 
align. The R2B receiver presented here 
uses a dual-conversion design and pro- 
vides the features just described. 
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3700 MH) 4700 HHi 

RG. 4— HOW TO FFT 24 channels in a 12-chaii- 
ne\ bandwidth. Adjacent channels are over- 
lapped, and odd-numbered channels vertically 
polarized; even-numbered ones horizontally 
polarized. 



4-GHi INPUT 
(FROM INA) 



How it works 

Figure 5 shows a block diagram of 
the R2B receiver. Figure 6 is a schematic 
of the mixer section of the receiver, and 
Fig. 7 is an overall schematic of the 
unit. 

The input to the receiver is the 
amplified 4-GHz signal from the LNA. 
Circuits to handle signals in that fre- 
quency range are both critical and ex- 
pensive, so the 4-GHz signal is im- 
mediately converted down to an 1 100- 
MHz intermediate frequency (IF) by 
the first-mixer stage of the receiver. 

First mixer 

This stage is probably the most exotic 
part of the R2B receiver. Although it is 
simple in design, it is quite complex in 
the way it works. 

A double-balanced design is used for 
impedance matching and to provide 
good local-oscillator rejection char- 
acteristics. The input signal from the 
LNA is .split in phase by a quarter-wave 
transmission-line balun, Lil, and 
coupled to the other side of the PC 
board through capacitors C72 and C73 , 
which are actually formed by the PC- 
board material — the board itself acting 
as a dielectric between the two tinned- 
copper surfaces. The phase-split signal 
is then fed to a diode quad made up of 
DI0-DI3. 

Similarly, the signal from the local 
oscillator is split using another trans- 
mission-line balun, L 10, and then fed to 
the quad. The local-oscillator signal 
switches the diode quad on and off, 
thus producing the mixer products. (In 
superhetrodyne receivers, mixing two 
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FIG, S — BLOCK DIAGRAM of RSB satellite-TV receiver. Function of each blocic la discussed In text. 
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FIG, 6— FIRST-MIXER stage uses a thln-tllm MIC (Microwave integrated Circuit), IC10, for a stable 
tunable local-oscillator. See text for explanation of L10-t.13, and C72 and C73. 



signals produces the sum and difference 
of the two. The R2B mixes signals in 
the 3.7-^.2-GHz range with 2.6-3.1- 
GHz signals from the local oscillator to 
produce a difference frequency of 1 100 
MHz.) Small wire loops, L12 and LI3, 
act as chokes and couple the I l(X}-MHz 
signal-bearing intermediate frequency 
to the main receiver-board. 

The tunable local oscillator, ICIO, is 
a thin-film MIC (Microwave /ntegrated 
Circuit), It is difficult to build voltage- 
tuned oscillators from discrete compo- 
nents that will operate reliably at micro- 
wave frequencies and that IC does the 
job nicely. 

1100-MHz first IF 

The first-lF stage, which follows the 
first mixer, uses three stripline transis- 
tors, Q1-Q3, to provide 5-10 dB of gain 
at 1 100 MHz. The primary function of 
that stage, though, is not to provide 
gain, but to provide bandpass filtering. 
Properly tuned, the first-IF stage gives 
excellent image-rejection as well as 
limiting the total power (both signal and 
noise) of the signal for the second-IF 
stage. 

Each stage is biased for class-A op- 
eration at about 5 mA of collector-cur- 
rent. Small (5 pF) capacitors couple the 
inputs and outputs of the stages. Minia- 
ture resonators are formed by piston 
capacitors. Proper impedance-matching 
is obtained by the placement of the 
coupling capacitors on the lead-straps 
of the piston trimmers. Carefully con- 
trolled spacing of the resonator sections 
makes possible a composite, double- 
tuned filter assembly. The 1100 MHz 
IF-siage is made up of two such as- 
semblies; each one is isolated by a buf- 
fer/gain stage. 

Second oscillator and mixer 

The next stage encountered is the 
second mixer, which heterodynes the 
1100-MHz signal with an H70-MHz 
one, giving an output at 70 MHz. Since 
the R2B receiver has an excellent AFC 
range (greater than 20 MHz), a simple, 
fundamental-frequency, single-iransis- 
tor (Q6) oscillator can be used to make 
a base-tuned 1170-MHz oscillator. Its 
output is buffered by Q5 before driving 
the second mixer, ICl. Once again, the 
piston capacitor/resonator arrangement 
is used. To provide a little more gain 
at the high end, resistor R5 1 's lead in- 
ductance (that resistor's lead inductance 
is represented as L7 in the schematic) 
is used for peaking. 

Transistor Q5 provides a signal having 
a level of about +7 dBm to mixer ICl's 
local -oscillator port; that level insures 
low conversion-loss as well as keeping 
the generation of spurious signals to a 
minimum. The mixer's output is filtered ^ 
through a pi-network to provide a clean ^ 
70-MHz signal for processing by the g 
second-IF stage. 'o 
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RG. 7— RECEIVER uses two PLL's (Phasa-iockwj Loop*), ICS and IC7, to demodulate FM video and 
audio signals. Because ttWM IC's cen operate only up to about SO MH2, (C4^ divides the 70-MHz 
s«cond-IF frequency by two, generating a 35-MHz signal that they can handie. 
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Second-iF stage 

The second -IF (or low IF) stage is re- 
sponsible for most of the selectivity 
and gain of the receiver. Pi^packaged 
gain-block modules, 1C2 and IC3, pro- 
vide about 60 dB of gain, and simplify 
the design and construction of the wide- 
band (25 MHz) IF amplifier. The 
second-IF stage sets the noise band- 
width of the receiver and is optimized 
for low-threshold performance. 



The bandpass-filter section of the 
second-IF stage is located between the 
two gain-block modules and is made up 
of a series of cascaded low-pass and 
high-pass networks. The 5-pole filter 
has input and output impedances of 75 
ohms. Two test points, TPl and TP2, 
are provided for use in sweep-align- 
ment of the filter. Molded-plastic, slug- 
tuned inductors are used as tuning ele- 
ments because they are temperature- 



stable and offer repeatabie results. 
Demodulator 

After leaving the second-IF stage, 
the signal is at a low enough frequency 
to be demodulated. The demodulator is 
designed to extract as much video and 
audio information as possible from the 
weak satellite-signal. 

The design uses a simple PLL (Phase- 
Locked Z,oop), but in a rather unusual 
manner. Most PLL IC's have a difficult 
time tracking wide swings — especially 
at 70 MHz — and the satellite signal is 



PARTS LIST 



All resistors V4-watt, 5% unless otherwise 
specified 

R1. R3, R5— 47,000 ohms 

R2, R4, R6, R9, R12, R17, R20, R24. R27, 

R28, R31, R39. R40, R46, R50— 1000 

ohms 
R7, R8, RIO. R19. R29. R30, R33-R36. 

R41-R43. R4&— 10.000 ohms 
R11, R32— 330 ohms 
R13 — 1000 ohms, trimmer potentiometer. 

PC-mount 
R14-R16. R38. R44~470 ohms 
R18— 15,000 ohms 
R21— 1000 ohms, 1 watt 
R22 — 6800 ohms 
R23. B26— 2000 ohms 
R25, R51— 120 ohms 
R37 — 50 ohms, trimmer potentiometer, 

PC-mount 
R47, R48— 5000 ohrris. potentiometer. 

linear taper 
R49— 3300 ohms 
R52— 18,000 ohms 

Capacitors 

01 — 18 pF. ceramic dlsfc 

C2, 07. CI 2. CI 7, C20, C59, C60-C63, 
CS8— .001 iiF, cerarr(ic disc 

C3, 06, 08, C1 1. CI 3-015, 01 9, C21^ pF. 
ceramic disc 

04. 05, 09, CIO, CI 8— 10 pF, piston-type 
trimmer (Stettner 120-05 — do not sub- 
stitute!) 

C16. 032-037, 056-058, 064— .01 (xF, 
ceramic disc 

022, 031— 56 pF, ceramic disc 

C23, 026. 027. C30— 75 pF, ceramic disc 

024, 029, 067—30 pF, ceramic disc 

025, C28, 038—15 pF, ceramic disc 
039 — 4-40 pF, trimmer 

040 — not used 

041- 2200^tF, 25 volts, electrolytic 



042-044, 052, 053. 065. C66, 069-071— 

10 >iF, 25 volts, electrolytic 
C45, C54, 055—100 pF, ceramic disc 
046, 047-150 pF, ceramic disc 
C48 — 470 pF. ceramic disc 
049— .1 ^F. Mylar 
050 — 47ftF, 16 volts, electrolytic 
051—220 )iF. 16 volts, electrolytic 
072. 073— see text 

Semiconductors 

101— SBL-1X, 1-GHz double-balanc«d 
mixer 

102. 103— MC5121 broadband amplifier 
(NEC or other) 

IC4— MCI 0231 dual flip-flop 

105. 107- NE564 phase-locked loop 

106— LM358 dual op-amp 

IC8 — LM334 constant-cyrrent source 

109— not used 

1010— V8 15 vo I tag e-cont roiled oscillator 
{Watklns-Johnson or other) 

101 1 — 7815 15-volt positive regulator 

1012 — 7812 12-volt positive regulator 

1013—7805 5-volt positive regulator 

Q1-Q3. Q5. Q6— 02136 microwave transis- 
tor (NEC — do not substitute!) 

Q4, Q7-Q12— 2N4123 NPN transistor or 
equivalent 

LED1— Jumbo red LED 

D1-D4— 1N4004, 1 amp. 400 PIV 

D6— 1N914 

D6— MV2209 20-80 pF varactor diode 

D7_2N4123 or 2N2222, modified (see text) 

LI — .33 nH choke 

L2-L6— 2.5 iiH 4'/2-turn variable slug- 
tuned inductor with shield can (Coil- 
craft 1 04-1 V^T-%J-P0S3 or equivalent) 

L7— see text 

L8, L9— 3.9)iH Choke 

L10 — 1-Inch length Teflon coaxial cable 
(see next part) 



L1 1—1 inch length .141 -Inch diameter 
Teflon coaxial hardline (see next 
part) 
LI 2, LI 3 — single loop 28-gauge enameled 

wire 
F1 — %-amp slov^f-blow fuse 
J1— ROA phono jack, panel-mount 
J2-J4— RCA phono jack, PO-mount 
J5— 2-pln mplex plug. PC-mount 
J10— RG58U type "N," female 
JU1 — 28-gauge wire with 1-inch Insulating 

sleeving 
JU2 — Berg jumjjer clip (forTPI) 
TP1— 3-pln Berg mirii jack. PC-mount 
TP2— 2-pln Berg mini jack, PC-mount 
SI— DPDT push-on, push-off, PC-mount 
T1 — 1 8 voits, 1 amp 

Miscellaneous: PC boards (Mixer board 
to be made from .062-inch FR-4 material 
with 2/2-ounce copper and tin-lead 
plating not to exceed .0015-inches in 
thickness. Dielectric constant must be 
4.83 +.15.). IC sockets. TO-220 heat 
sink, v/ire. 28-gauge sheet metal, enclo- 
sures, knobs, line cord, fuseholder, 
hardware, etc. 
The following are available from Ramsey 
Electronics, 2575 Baird Rd., Pentield, NY 
14526: Complete Sat-tec R2B satellite-TV 
receiver kit with pre-aligned 70-MHz IF 
and 1170-MHz oscillator sections, 
$495.00; completely wired and tested Sat- 
tec R2B satetlite-TV receiver, $749.95; 
RM3 RF modulator, $69.95; Watkins- 
Jotinson V815 oscillator IC (IC10), 
$125.00; Avantek 12rK, 50-dB gain LNA 
$595.00. 

Ttie above prices include shipping and 
insurance charges to points in the U.S. 
and Canada. Overseas orders please add 
15% to cover shipping. MC and Visa ac- 
cepted. 



wideband. Since the PLL, IC5, has a 
typical maximum workihg frequency of 
only 50 MHz, a way has to be found 
around that limitation for 70-MHz op- 
eration. 

The solution is to use an ECL (£init- 
ter-Coupled Logic) divider to divide the 
frequency of the input signal by two. 
That is done by IC4, a high-speed dual 
flip-flop. One half of that IC (IC4-a) is 
used as a divider, and the other half 
(IC4-b) as a bias source. Pins 14 and 15 
of the IC are complementary logic-level 
outputs. Bias pot R13 is across those 
outputs and can be adjusted to provide 
any voltage between the logic-high and 
logic-low levels. When correctly ad- 
justed, it biases the input to the flip-flop 
at a level that makes the 70-MHz signal 
cause the flip-flop to toggle, providing a 
35-MHz output. Since both the bias 
source and the flip-flop are on the same 
chip, the bias source is temperature 
compensated. 

The 35-MHz output from IC4-a can 
be tracked easily by the PLL. The only 
penalty is that the demodulated signal 
has oiily half its original deviation, but 
that can be compensated for later. A 
simple FM demodulator with a center 




FIG. S— POWER SUPPLV provides unregulated 13-volts [)C, and regulated 5, 12, and 15-volts DC tor 
raceiver. Transformer ia physically isolated from receiver to avoid drm due to component heating. 



frequency of 35 MHz (determined by 
C38 and C39) is buih around IC5. 
Transistor Q4, an emitter-follower 
stage, buffers the video and audio-sub- 
carrier information from the PLL for 
the next stages of the receiver. 



Video processor 

The video output by the demodulator 

is "raw" video and must be processed 

before it can be viewed. The processing 

involves de-emphasis and de-dithering. 

continued on page 104 
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AUTOMATIC 
Power Swilchef 

How many switches do you have to throw to get your computer or stereo system 
up and running? Build this power switcher and you'll need only one. 



ANY ELECTRONIC OR Fl.ECTRICAl. SYS- 
tem that uses a. number of separately 
switched components can be a nuisance 
to power-up... all iKose switches to turn 
on. and then, having to remember to 
turn them all ofp. I had that problem 
with my Radio Shack TRS -80 computer 
system. 

As it grew. I quickly realized what a 
headache powering-up can be, and 
tried all sorts of solutions, such as ex- 
tension cords and outlet strips. They 
did the job, but lacked what 1 like to 
call "elegance." for there is nothing 
elegant about plugging in an extension 
cord! The solution is a power switcher. 
It can be used with computers, on the 
test bench, and even with stereo equip- 
ment where there are many things to be 
powered up. Basically, the device is a 
current-operated switch; when cunent- 
flow through one of the computer de- 
vices is sensed, that turns on all the 
other equipment. 

In my computer application, I plug 
the video monitor into the power 
switcher. Then I plug each of the acces- 
sories into the outlets on the unit. Now 
all I have to do to power-up my com- 
puter is to turn on the monitor and 
everything springs to life I Not only is 
the arrangement "elegant," but 1 no 
longer forget to turn off the computer 
after a late-night session. Other bonuses 
include the fact that no warranty- 
voiding modifications have to be made 
to the computer or accessories, and 
that the power switch on each acces- 
sory still works. For example, the 
printer isn't used all the time, so it is 
simply shut off until it's needed. That's 
great for saving wear and tear on ex- 
pensive mechanical components. 



GARY McCLELLAN 
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FIG. 1 — IF POWER SW ITCHIER doesn't work with the Radio Shack video monitor, reverse the con- 
nections to SOI. See text for details. 



The power switcher is inexpensive 
and easy to build. I built my version 
using junkbox parts, but [ was careful 
to use readily available components. 
And. even if you have to go out and 
buy the parts, you should be able to 
keep the cost between $10 and $20 with 
reasonable efTort and care in shopping. 
The switcher contains only a few parts, 
so construction should go quickly and 
easily. Building it should be a one-after- 
noon project. 

How it works 

Figure 1 shows a schematic of the 
power switcher. Note that diodes D2 
and D3 are in series with the line to the 
monitor socket. That's because we 



want the monitor to do the power 
switching. When it is turned on, it 
draws current, causing the diodes to 
conduct. That applies a 0.7- volt P-P sig- 
nal to the transistor, causing it to con- 
duct, and close the relay. Don't be con- 
cerned about the 0,7-volt drop to the 
monitor — that value is negligible when 
compared to the full 117-voli line 
voltage. 

The rest of the circuit is used to 
power the relay, and for glitch suppres- 
sion. Diode Dl and resistor Rl make up 
the relay power-supply. Capacitor C2 
across the relay coil filters the voltage, 
and prevents chatter. Capacitors CI 
and C3 are included to keep power-line 
glitches from the transistor, and to pre- 
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vent damage to the device. Finally, 
fuse Fl was included as a protective de- 
vice for the video monitor, even though 
the monitor already has its own fuse. A 
little extra protection never hurt 
anyone. 

Parts substitutions 

One of the nice things about this de- 
vice is that parts values are not critical 
and a wide range of substitutions are 
possible. That can reduce your cost 
dramatically if you have a well-stocked 
junkbox. Of course, there are reason- 
able limits as to how far you can go; 
those are dictated mainly by safety and 
reliability, which are the most imponant 
factors. Let's look at some areas where 
you may make substitutions — and then 
a few where you shouldn't. 

The first thing that most people will 
probably want to find a substitute for is 
relay RYl. a 117-volt-AC relay with 
contacts rated at five amps. The original 
part used was designed for vacuum- 
tube circuits, and is known as a "plate- 
circuit relay". Those devices are still in 
use. and are sometimes available at 
surplus-electronics stores or by mail 
order, [f you can't find a relay with a 
10,00()-ohm coil, you may substitute 
one with a 5000. or even 2500-ohm coil. 
If you happen to have a 1 17-volt-DC re- 
lay, and the coil resistance is 2000 ohms 
or higher, it may also be used. In any 
case, adjust the value of Rl so that the 
relay closes any time a load is connected 
to SO I . One thing you should make sure 
of when you select a relay is that its 
contacts are heavy enough to switch at 
least five amps of current. Although it 
is doubtful that you will draw that much 
current with a TRS-80 computer and its 
accessories, the extra capacity insures 



safety and longer component-life. Re- 
lays in the five- to ten-amp range are 
easy to find. 

Another pan that many people will 
want to use a substitute for is transistor 
QI. The original part is an NPN, 250 
mA, 350-volt-CE (Collector-to-fmitter) 
breakdown-voltage devices, and is 
sometimes found in the audio output- 
stages of radios and TV's. Thus, you 
may be able to scrounge a usable 
transistor from such sources. Generally, 
the substitute transistor should have at 
least a 2(X)-volt CE breakdown -rating, 
and be able to handle at least 100 mA of 
current. The gain really isn't important, 
since the device is used only as a 
switch. In fact, it might be possible to 
use an SCR. if you have one. in place of 
the transistor. Just be sure to replace 
C2 with a 1N4004 diode to suppress 
back-EMF. and make sure that the re- 
lay is an AC type. (Otherwise, the SCR 
will latch up when a load is applied to 
SOI. and you'll have to unplug the 
switcher to turn off the computer!) 
There are many substitutes for the 
MJE-340, though, if you don't have 
one. 

There are other components for 
which substitutes are available. The 
diodes may be replaced by devices with 
a higher current-capacity or PIV rating. 
Diode Dl should have at least a 200- 
PIV rating though. The ratings of the 
other two diodes, D2 and D3. aren't as 
important because neither diode will 
see more than 0.7 volts. 

Some substitutions are permissable 
for the capacitors, although it is sug- 
gested that CI be a Mylar type: they 
handle line-voltage glitches better than 
ceramic discs. The other capacitors 
aren't critical. 



If any of your equipment has three- 
prong plugs, you will want to change 
S02-S05 to 3-pin receptacles as re- 
quired. That way you can avoid the 
headaches that adaptor plugs tend to 
cause, and still have your equipment 
grounded properiy. 

If you do make any substitutions, 
make sure that all pans you use are in 
good condition for maximum safety and 
reliability. If there's any doubt, spend 
the little extra cash necessar) to get 
parts that you know you can trust! 

Construction 

Caution: The switcher is connected di- 
rectly to the power line and can pr«ient a 
shock hazard if assembled incorrectly. It 
is suggested that you use extra care in 
assembling it. Also, it is recommended 
for safety reasons that you do not sub- 
stitute for the three-wire power cord and 
metal cabinet. 

Let's Stan construction. The layout, 
which is not critical, will depend to a 
large extent on the components you are 
using. The first step (after obtaining the 
parts) is to lay them out in the box to 
determine where they should be 
mounted. In the prototype, the line 
cord and sockets were mounted on one 
end of a box that measured 4!4 x 4 x 
2'/^-4 inches. The relay and fuse were 
attached to the bottom of the case. The 
rest of the circuit, mounted on a long 
terminal-strip, was then attached to the 
bottom of the box. Figures 2 and 3 
show details of the layout. 

Drill the holes for the power cord and 
sockets. Then turn to the installation of 
the relay and circuitry. Generally. S 
those components can be mounted on < 
the bottom of the box. unless you have ^ 
a plug-in type relay; in that case, mount m 
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FIG, 2— MAJORITY OF COMPONENTS can be mounted on an B-lug terminal strip. Be sure to use 
heavy-gauge wire to handle line voltage and current safely. 
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FIG. 3— THIS PARTICULAB VEHSION Of power 
switcher did not require 3-wire line cord, but 
yours probably will. Make sure that the ground 
wire makes good contact with case. 

the relay socket on an "L" bracket. 
Locate the terminal strip near the relay. 
The fuseholder should go near SOI. to 
which it will be connected. After com- 
ponent locations have been determined, 
drill the mounting holes for them. If 
you like, the outlets can be labelled 
with press-on letters, which will make 
them more convenient to use. 

All the electronic components (resis- 
tors, capacitors, diodes, etc.) can be 
mounted on the terminal strip. Use 
■'spaghetti'" insulating tubing to keep 
component leads from shorting together. 
Be sure to observe polarities, especially 
in the case of the transistor (see the 
inset in Fig. 1). When the temiina! strip 



All resistors V4-watt, 5% unless otherwise 
specified 

R 1—2200 ohms. Vi-wan. 10% 

R2 — 100 ohms 

Capacitors 

CI— 0.1 mF. 600 volts, Mylar 

C2 — 20 ^F, 250 volts, electrolytic 

C3 — 0.1 ^F, 25 volts, ceramic disc 

Semiconductors 

Q1 — MJE-340 or equivalent (see text) 

D1-D3— 1N4004 (1 amp, 400 PiV) 

F1 — 1 amp fuse 

SOI— polarized chassis-mount socket 

S02-S05 — nonpolarized chassis-mount 
socket 

RY1— 10,000-ohm plate-circuit type with 
SPST, 5-amp contacts (see text) 

Miscellaneous: aluminum box. 3-wire 
power cord with plug, strain relief tor 
cord, clip-type fuse holder, 8-lug termi- 
nal strip, relay socket and bracket (if re- 
quired), wire, solder, etc. 

is finished, mount it on the bottom of 
the enclosure. 

The next step is the chassis wiring. 
Remember that it will be carrying fairly 
high voltages and currents, so be sure 
to do the best job that you can. Mount 
the line cord and strain-relief, sockets, 
relay, and fuseholder. Then start the 
wiring by busing together the lower 
terminals of S02-S05 with a piece of 
No. 18 solid wire (or tinned No. 18 



stranded wire). Do the same with the 
upper terminals. Then connect the line 
cord as shown in the schematic. Finally 
make the appropriate connections to 
the teiTninal strip and relay. Finish up 
by checking over your wiring for enors 
and conecling any that you find. 

Safety checks 

Naturally, you are in a huiry to try 
this power switcher — but check it out 
first. Since it connects directly to the 
AC power-line, it is a good idea to take 
the time to be sure that the unit is safe 
for use. First, inspect the wiring to be 
sure that there aie no shorts to ground 
(the case) or between adjacent wiring, 
CoiTect any shorts that you may find. 

Then make sure that all connections 
are properly soldered; it's easy to miss 
a joint, especially on the terminal strip. 
While you're checking the wiring, make 
certain that the line-cord "s ground wire 
(from the round prong on the plug) is in 
good contact with the case. Finish up 
by checking continuity between the 
case and the prongs of the line-cord 
plug. The resistance should be infinite 
on any ohmmeter range, except in the 
case of the round ground-prong, where 
you should see no resistance. If any of 
the readings are incorrect, recheck 
your solder connections, and look for 
any dirt or contamination between a 
connection and ground. 

Operation 

Assuming that you're using the 
power switcher with a computer, plug it 
and its accessories into S02-S05. Then 
plug the monitor into SOI and the 
switcher's line cord into a wail outlet. 
Turn on the computer and accessory 
power switches, and then tum on the 
monitor. The entire system should 
spring to life, and you'll be all set to 
enjoy a computer system that's easier 
to use. To finish up, you may want to 
install the switcher under your operat- 
ing table, as I did with the prototype, 
or conceal it some other way. 

If you have trouble getting the 
switcher to turn on with the monitor, 
simply reverse the connections to SOI, 
The Radio Shack monitor has a half- 
wave rectifier in it that draws current 
on half cycles of the line-current, and 
reversing the connections causes the 
monitor to draw current on the same 
half cycle that is used to trigger the 
switcher. (That should not be a prob- 
lem with the other accessories.) 

You can also use the power switcher 
to operate other devices. One applica- 
tion that comes to mind is using a turn- 
table to control an entire sound-system. 
Simply plug the turntable into SOI, and 
the other components of the system 
into the other sockets. That's all there 
is to it! Once you've built it, I'm sure 
you'll find many uses for this power 
switcher. R-E 



56 



HOW TO DESIGN 

ANALOG CIRCUITS 




If a circuit is not designed properly, the 
lif<e!y result will be a device tttat does not 
work, or a pile of charred components. 
Learn the right way to design analog cir- 
cuits that use senniconductor components 
in this new series. 

MANNFE HOROWITZ 
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AT ONE TIME OR ANOTHER, ANYONE 

interested in electronics (either as a 
hobby or on a professional basis) has 
needed a circuit to perform some spe- 
cial function. Most of us have found, 
however, that it is almost impossible to 
design a circuit properly using hap- 
hazard techniques. That is especially 
tRie of circuits that use semiconductors. 
If proper techniques and procedures 
are not followed, the end result is likely 
to be either nothing or a bunch of 
chaired components. 

In this series of articles our goal will 
be to teach you how to design analog 
circuits that use semiconductors. Each 
article will cover one or more specific 
semiconductors. As we will be starting 
from scratch, some of the things we'll 
be talking about may seem ridiculously 
simple to some of you. That material 
will be presented for the sake of the 
novice, as well as for continuity. The 



only things we will assume is that you 
have a basic knowledge of such things 
as current and voltage, as well as some 
familiarity with components such as re- 
sistors, capacitors, and inductors. (If 
you do no! have a background in those 
subjects, we suggest that you read a 
book on basic electronics first. Your 
local librai^ is an excellent place to 
look for one.) 

Only what you need to know to do 
actual designs will be covered here. 
Derivations of formulas will be avoided 
except where they help make the design 
procedure clear. When a formula is 
presented, an example showing you 
how to apply the formula will also be 
provided. Do not try to memorize any 
of the formulas or derivations; simply 
make a note of where they are so that 
you can refer to them when you need 
them. 

Before we get much farther, let's 



speak briefly about some of the num- 
bers we will be using. Many of the num- 
bers used in electronics are either very 
large or very small. Writing numbers 
such as 100,000 or 0.000001 con- 
tinuously can get tedious. It is a lot 
easier to write those numbers using 
scientific notation or e.xponents. In 
scientific notation, 1000 becomes 10' 
and 0.001 becomes 10-3. 

Special prefixes are also used to de- 
note powers of 10. Some of the most 
common are kilo (10^). mega (10*). giga 
{Wf. milli (lO-J), micro dO-*'}, nano 
(IO-«), and pico(IO->2). As an example. 
0.001 volts would be written as I milli- 
volt. 

Conductors, insulators, and 
semiconductors 

When the electrical characteristics of 
different materials are considered, they 
can be divided into three not-so-exacting 
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groups. Those are conductors, semi- 
conductors, and insulators. Most of us 
are familiar with conductors and insula- 
tors — but what about semiconductors? 
A semiconductor is defined as a ma- 
terial whose conductivity falls some- 
where between that of an insulator and 
a conductor. 

Most semiconductors use either 
germanium or silicon as the base ele- 
ment. Because those elements are good 
insulators in I heir pure form, they are 
mixed with another material to form the 
useful semiconductor: that mixing is 
called doping. Doping the base material 
has two consequences: The conductivity 
of ihe base material is increased and, 
depending on what is used for the 
doping, the base material picks up 
either an excess or shortage of negative 
charge, A semiconductor with an 
excess of negative charge is called 
n-type; a semiconductor with a short- 
age of negative charge is called p-type. 
Semiconductor materials have a wide 
variety of properties. Their resistance 
varies with the voltage across them, 
with changes of temperature, and with 
the amount of light that strikes them. In 
addition, any device made up of a semi- 
conductor material is to some extent 
sensitive to magnetic fields and can be 
considered to be a Hatl-effeci device. 
(We'll talk more about Hall-effect de- 
vices later.) 

Varistors 

A semiconductor device whose re- 
sistance varies with the voltage across 
it is called a varisior or voltage-de- 
pendent resistor. Because of their 
structure, those devices are often called 
varistor diodes or current-limiting 
diodes. 

The difference between an ordinary 
resistor and a varistor is that while the 
resistance of an ordinary resistor is 
constant, the resistance of a varistor 
changes with voltage, in that device, 
the resistance is very low at high volt- 
ages. As the voltage decreases, the re- 
sistance increases. Ohm's law. of 
course, applies here — just the resistance 
of the device changes. In most varistors, 
the polarity of the signal is unimportant, 
although there are some devices where 
it is. Just like a resistor, a varistor dis- 
sipates power and, as with any other 
device, the maximum ratings of a varis- 
tor should not be exceeded. 

Let's see how we can make use of 
the characteristics of a varistor. The 
circuit shown in Fig. 1-a consists of a 
power source, switch, resistor, and in- 
ductor. When the switch is closed, cur- 
rent flows through the resistor and in- 
ductor. Steady-state current is limited 
to safe levels because of the presence 
of the resistor. When the circuit is 
broken by opening the switch, a high 
voltage is developed across the induc- 
tor because of the rapid change in cur- 




FIG. 1— A VARISTOR can be used as a current limiter. Opening the switch In the circuit shown in a 
would cause a current surge {due to the presence of the Inductor) thai could damage the switch con- 
tacts. Placing a varistor in the circuit as shown in b would protect the contacts. 



rent through that inductor. Since that 
high voltage is also across the switch, 
the switch contacts could be damaged 
if they are not protected. One way to 
protect the contacts would be to wire a 
varistor across the switch as shown in 
Fig. t-b. In that circuit, the resistance 
of the varistor is very small when the 
switch is first opened, because the high- 
voltage developed by the inductor is 
applied across the device. That low re- 
sistance keeps the instantaneous volt- 
age across the switch low, protecting 
the switch contacts. The varistor has 
no effect on the circuit with the switch 
closed, because the switch shorts out 
that device. 

If you wish, the varistor could have 
been wired across the inductor instead. 
Despite the fact that it would be in the 
circuit even while the switch is closed, 
it would not affect the circuit's opera- 
tion because the steady-state DC volt- 
age across the inductor is low. As that 
low voltage would also be across the 
varistor, its resistance would be ex- 
tremely high and thus negligible when 
compared to the resistance of the 
inductor. 

Thermistors 

A thermistor is a semiconductor de- 
vice whose resistance changes with 
changes in temperature. A thermistor 
whose resistance increases with increas- 
ing temperature is called a positive- 
coefficient device; one whose resistance 
decreases with increasing temperature 
is called a negative-coefficient device. 
For the sake of simplicity, we will deal 
exclusively with negative-coefficient 
thermistors in this discussion, although 
most of what we will say can also be 
applied to positive coefficient devices. 

How much the resistance decreases 
with temperature is a function of the 
particular device used. As a general 
rule, however, the resistance decreases 
by about 4% for each degree Celsius 
that the temperature rises (above 25''C). 
Once you know the resistance of 25°C, 
it is a fairly simple matter to calculate 
the resistance at any higher tempera- 
ture — simply multiply the resistance by 
%% for each degree over that tempera- 
ture. For example, if the resistance is 



250 ohms at 25''C, it is 250 x 0.96 = 240 
ohms at 26°C. 240 x 0.96 = 230.4 ohms 
at 27°C, 230.4 x 0.% = 221.2 ohms at 
28°C, and so on. Another characteristic 
of a thermistor is that there is a time 
delay from when heat is first applied to 
the device until it reaches its final tem- 
perature, again assuming that all of the 
heat is supplied by an external source. 
That "thermal time constant" rating 
indicates Ihe amount of time it takes for 
the temperature of the thermistor to 
rise to about % of its final value. 

So far, we've assumed that all the 
heat is supplied by an outside source 
and none is developed by the thermis- 
tor itself. Of course, if you apply 
enough voltage to a thermistor, some 
heat will be generated. Assuming this 
time that there is no external source of 
heat, the resistance of a thermistor will 
remain constant up until the applied 
voltage exceeds a certain critical point. 
With no change in resistance, the cur- 
rent through the device increases 
lineariy with increasing voltage. Once 
the critical point is reached, however, 
the device begins to heat up and the re- 
sistance begins to drop. When that 
happens, the current will increase at a 
faster rate than the voltage. That critical 
point is called the self-heeiliii}; voltage. 

The last characteristic that we'll look 
at is the thermistor's dissipation constiait. 
That constant indicates how much 
power must be dissipated by the device 
to increase its temperature by l°C. If, 
for example, the constant is 0.6 mW- 
per-°C. the thermistor must dissipate 
0.6 X 20 = 12 mW if its body temperature 
ture is to rise by 20°C. 

Sometimes you may find that you 
need to alter the thermal characteristics 
of a thermistor you have on hand to 
make it useful for some particular ap- 
plication. That would not be necessary 
if an infinite number of different types of 
thermistors were available, but that is 
rarely the case. The circuit in Fig. 2 is 
used for that. Just determine the mini- 
mum and maximum resistance that you 
require in your application and choose 
a device where the cold resistance is 
higher than the maximum resistance 
you require and the hot resistance is 
lower than the minimum resistance you 




FIG. 2— THE RESISTANCE ot a thermistor at dif- 
ferent temperatures can be altered to fit tlie re- 
quirements of a patltcular application by 
properly choosing the values for R1 and R2. 

need. Letting Rth be the hot resistance 
of the thermistor and R-pc be its cold re- 
sistance, "Rl and R2 in Fig. 2 can be 
detemnined from the following relation- 
ship; 

R„ = 1"th_+ R2) R1 



+ R2 + Rl 



(Rth -^ R2) R1 



""TC 



-F R2 + Rl 



Where Rh is the hot resistance re- 
quired by the circuit and R^ is the 
cold resistance required. 

As an example, let's assume that for a 
particular application you need a therm- 
istor with a resistance that is 440 ohms 
at 25°C and 240 ohms at SO^C, You have 
a thermistor on hand with a resistance 
specified as 600 ohms at 25°C and 210 
ohms at 50°C. Substituting into equa- 
tions 1 and 2. you end up with: 



2t0 + R2 + Rl 



.,„ (600 + R2) Rl 
600 - R2 + Rl 
Solving for Rl and R2 we get: 

Rl = 1218 Ohms 
R2 = 89 ohms. 

Because those values are not stan- 
dard, they will be expensive to buy, if 
you can find them at all. But using 
standard, readily available values such 
as 1200 ohms for R 1 and 91 ohms for R2 
will be acceptable for most applications. 

There are quite a number of practical 
applications for the thermistor. Among 
the more common is in a temperature- 
measuring circuit, as shown in Fig. 3. 
Here, the device is connected in series 
with a milliammcter and a voltage 
source. The cunent flowing through 
the meter is, by Ohm's law. equal to the 
voltage divided by the resistance of the 
thermistor. As heat is applied, how- 
ever, the resistance of the thermistor 
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RG, 3— A THERMISTOR can be used to measure 
temperatures. This simple circuit shows one 
way to do that. 




FIG. 4— A. SIMPLE LIGHTMETER can be made 
using a photoresistor. For such an application, 
the photoresistor should be equally sensitive to 
all visible wavelengttis of light. 

changes. Thus the cunent flowing 
through the circuit and the meter 
changes with temperature. It is a simple 
matter to calibrate the meter's scale in 
order to indicate the temperature at the 
thermistor. 

Another important application of the 
thermistor is in limiting current surges. 
The life of light bulbs, rectifiers, etc. 
would be shortened if a large canent 
flowed through any of those devices at 
the instant power was applied. If a 
thermistor were placed in series with 
any device, its high cold resistance 
would limit that surge current. If the 
thermistor is properly chosen, its re- 
sistance will be large enough to limit the 
surge to reasonable and safe cuixents 
when it is cold, and be low enough not 
to affect the circuit when, it is hot. 



Photoresistors 

As we noted eadier. not only is the 
resistance of semiconductor material 
dependent upon temperature and 
applied voltage, but it also varies with 
the amount of light that hits it. The 
photoresistor takes advantage of the 
fact that semiconductor materials are 
sensitive to light. The resistance of the 
device varies invcr.wly with the inten- 
sity of the light striking it. (The more 
intense the light, the less resistance.) 

The wavelengths of visible light vary 
from about 330 to 800 nanometers {3300' 
to 8000 angstroms). Different photore- 
sistors respond to ditTerent wave- 
lengths — the wavelength to which a 
particular device is most sensitive, de- 
pends upon the basic material used for 
the semiconductor, and upon the per- 
centage of impurities added to the basic 
material. Because the device is made 
from semiconductor particles, the 
wavelength sensitivity also depends 
upon the size of those particles. In- 



cidently, most photoresistors will re- 
spond to a wide variety of wavelengths, 
including wavelengths in the infrared 
and ultraviolet regions: those wave- 
lengths are beyond the range of the 
human eye and are thus invisible. 

Without getting into the physics in- 
volved, there are two units commonly 
used for light intensity; those ure foot- 
candles and Itix. The greater the num- 
ber of foot-candles or lux hitting the 
photoresistor. the greater the intensity 
of the light source, and the lower the re- 
sistance of the photoresistor. You 
should also note that the intensity 
varies with the inverse square of the 
distance from the light source. For a 
fixed light source at 5 feet from a sur- 
face, let us assume that the intensity of 
light at the surt'ace is I. Now increase 
that distance to 10 feet. Because the 
distance from the source has doubled, 
the intensity is now 1/2- = 1/4. If the 
distance were tripled to 15 feet, the rel- 
ative intensity is 1/3- = 1/9, and so on. 

Photoresistors are used in many dif- 
ferent types of devices. The obvious 
one is its application in measuring light 
intensity when taking photographs. Be- 
cause color is an important factor in 
that application, semiconductor de- 
vices that respond to the entire visible 
spectrum should be used, A circuit for 
that application is shown in Fig. 4. In 
the absence of light, the resistance of 
the photoresistor is high: thus very little 
current from the battery will reach the 
meter. If the sensitivity of the meter is 
low, the pointer will not be noticeably 
deflected. With increasing light in- 
tensity, the resistance of the photore- 
sistor drops. Now more cunent can 
flow in the circuit; that will be indicated 
by the meter. The higher the intensity, 
the greater the deflection of the pointer. 
Calibrating the meter is simple. 

.Another, more common use for the 
photoresistor is to control a relay, that 
in turn is used to control some device 
or appliance. A circuit that can be used 
to turn a lamp on at night is shown in 
Fig. 5. Here the photoresistor is across 
the relay. The photoresistor and Rl 
form a voltage divider. During daylight 
hours, the resistance of the photoresis- 
tor is low. and therefore most of volt- 
age is across R 1 . The voltage across the 
relay coil is too low to establish the 
magnetic field necessary for the con- 
tacts to close. As night falls, the re- 




FtG. S — A PHOTORESISTOR and a relay can be used to turn a lamp or at nightfall. The circuit will lum 
the lamp off at dawn. 
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THERMISTORS ARE HOUSED in a wide variety of enclosures for different applications. Among thie 
enclosures shown fiere are ones for air, water, and surface temperature measurement 



The Hall effect 




FIG. 6— THE HALL EFFECT is shown tiere. With 
a magnetic field B, and a current I as shown, a 
voltage V will be generated that is [lerpendicular 
to both B and I. 



si Stance of the photoresistor increases, 
as does the voltage across the relay's 
coil. Once the voltage across the coil is 
high enough, the contacts close, turning 
on the lamp. The procedure is reversed 
at dawn, turning the lamp off again. Of 
course, safety should be a prime con- 
cern when building that, or any other, 
circuit. Wires should be rated high 
enough to handle the cunents that they 
will be carrying. The relay's contacts 
should be capable of handling the 
switching that will be required without 
pitting, and be rated high enough so 
that there will be no breakdown or 
arcing. 

Just as with any other device, a 
photoresistor has certain ratings that 
should not be exceeded. Never exceed 
the specified limits of voltage, cur- 
rent, or power: doing so will destroy 
the device, at the very least. 



Perhaps the easiest way to describe 
the Hall effect is with an illustration, 
such as the one in Fig. 6. In that figure, 
the cube is a piece of semiconductor 
material. If the cube were placed in a 
magnetic field B, and a current I flowed 
through it, then a voltage V, perpendi- 
cular to I and B would be generated. 
The voltage that is generated is propor- 
tional to the product of 1 and the magni- 
tude of B. If either the current or the 
magnetic field are missing, no voltage 
will be generated. 

One of the most important applica- 



tions of the Hall effect is to measure the 
field strength of a magnet. In that appli- 
cation, a voltmeter is connected so it 
can measure the voltage generated. If 
the cuiTent is held constant, the voltage 
will be directly proportional to the mag- 
nitude of the magnetic field. (The higher 
the voltage, the greater magnitude.) 
Again, it is relatively easy to calibrate 
the meter to give a direct readout of the 
magnitude of the magnetic field. That 
application may seem unimpoitant. but 
its principles can be extended to give 
you a way to measure a DC cuixent 
flowing in a conductor. As the magni- 
tude of a magnetic field is related to the 
DC current in the conductor, if the volt- 
age across the conductor is known 
(measured from end to end), the Hall 
effect lets you determine the current 
through it — without breaking the wire — 
simply by measuring the magnetic field. 

Note that the output voltage due to 
the Hall effect has a specific polarity. 
That polarity depends upon the direc- 
tions of the magnetic field and the cur- 
rent. The polarity is also a function of 
the type of semiconductor material 
used. If it is n-type, the polarity will be 
opposite from the polarity when p-type 
material is used. Thus the Hall effect 
can be used to determine the type of 
semiconductor material. The easiest 
way to apply that is to note first the 
polarity of the voltage when a known 
type of material is used. Next substitute 
any unknown semiconductors. Com- 
pare the polarity of the voltage. If it is 
the same, the semiconductors are the 
same type: if it is different, the semi- 
conductor is of the opposite type. 

The devices we've looked at this 
month have been relatively simple, yet 
they are quite useful in analog circuits. 
Be sure to include those devices in your 
arsenal. When we continue this series, 
we'll look at a device that is used in a 
wide variety of applications — the di- 
ode. R-E 
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Dissatisfied with tfie sound quality of tf\e videotapes you maf<e? 
Here are several ways to Improve it. 



LEN FELDMA^ 

CONTRIBUTING HI-FI/ VIDEO EDITOR 



HOME VJDEOCASSETTE RECORDERS. LIKE 

TV receivers, tend to place more 
emphasis on the quality of the picture 
than on that of the sound. While the 
color pictures reproduced from video- 
tape are often indistinguishable from 
those obtained from good, off-the-air 
TV reception. The sound portion of 
those recordings, however, seem almost 
to have been tailored for reproduction 
by the small speakers and minimal- 
power amplifiers found in most table- 
top TV receivers. 

If, however, you have ever connected 
the audio-output jack from your home 



or portable VCR directly to your com- 
ponent stereo-system, you know that 
the frequency response of the sound- 
track on a videotape is not all that bad. 
When VCR's are operated at their 
fastest speeds (0.79 ips for Beta-format 
machines or 1.31 ips for VHS machines) 
the audio response often extends to 
beyond 10 kHz, while the signal-to- 
noise ratio may be as high as 45 dB or 
more if high-grade tape is used. While 
those specifications are not outstanding 
in high-fidelity terms, they would be 
more than adequate for general use 
were it not for some steps that makers 



of VCR's take to "simplify" the audio 
sections of their products. 

Live-taping situations 

Most VCR's are equipped with a 
single microphone-input and, in some 
cases, another high-level input. Home- 
"ideo cameras usually have built-in 
omnidirectional microphones that are 
connected to a VCR by the multi-pin 
camera cable that has become fairly 
standard on this type of equipment. In 
any case, there is no means of con- 
trolling audio gain at the camera, nor is 
there a master level-control at the 
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VCR. The VCR is equipped with an 
ALC (Automatic Level Control) circuit 
tliat restricts the dynamic range of the 
audio severely. 

The ALC can cause problems when 
the built-in camera microphone is used 
as the sole sound-pickup device in a 
home-videotaping setup. The reason is 
that, more often than not, the camera 
and microphone are several feet avtfay 
from the subject being taped, and the 
resulting soundtrack has an echo-laden, 
reverberant quality that is incongruous 
when heard together with close-up 
views of the subject (taken with the aid 
of a zoom lens). 

Background noise also increases, be- 
cause the ALC circuit is doing what it 
was intended to do (maintaining a con- 
stant audio level — even if the only 
audio is irrelevant background -noise), 
and the effect is anything but natural- 
sounding. In addition, if the camera is 
hand- he Id or shoulder-supported (rather 
than being mounted on a tripod), one 
can often hear the sound of "heavy 
breathing" from the camera operator 
because of his proximity to the camera- 
mounted microphone and the "wide 
open" gain that is provided by the ALC 
circuitry. 

The solution to the problem, ob- 
viously, is to use an off-the-camera 
microphone (or microphones), pref- 
erably of the directional or cardioid 
type. It can be kept just out of camera 
range, but still be positioned close 
enough to the subject or subjects being 
taped to give good solid audio. 

Whether you choose a dynamic 
microphone or a condenser type, the 
plugs found on the higher quality, low- 
impedance microphones are not likely 
to fit directly into the miniature jacks 
found on most portable and home 
VCR's. However, adaptors that con- 
vert from one type of plug to another 
are readily available from electronics- 
parts stores. 

Audio mixing 

It's just one step from using a single 
external microphone to using several 
microphones and even some line-level 
program-sources (like music from 
records or tapes). Using multiple 
sources instead of the single-micro- 
phone approach is also preferable when 
dubbing a new audio-track onto your 
existing videotapes. 

Shure Bros, (222 Hartrey Ave,. 
Evanston. IL 60204). a well known 
manufacturer of phono pickups, micro- 
phones, and professional audio equip- 
ment and accessories, has introduced 
recently a small. 4-input audio mixer, 
the model M267. While it is intended 
for use primarily in audio-recording ap- 
plications, the versatile, relatively inex- 
pensive ($395.00) mixer can also solve a 
lot of problems for serious videophiies 
who want better-quality soundtracks 




FIG. 1— A MIXER, such as the Shure M267, allows you to use several microphones or other audio 
sources, 
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FIG. 2 — LOW-CUT FILTERS can rectuce the annoying effects of wind noise, turntable rumble, and 
other low-frequency sounds by decreasing low-frequency response. 



on their tapes. (Shure also manufactures 
a model M268 mixer that includes many 
of the features of the model M267, but 
sells for $250.00.) 

The model M267, shown in Fig. 1. 
has wide frequency-response (30 Hz to 
20 kHz, ±2 db) and low distortion up to 
+ I8-dBm output (less than 0.35% at 
-1-15 dBm at any frequency within its 
passband). extremely low noise, and 
very low susceptibiUty to RF inter- 
ference — a problem that can often crop 
up in an untested "field" environment. 

Four switchable microphone or line- 
level balanced inputs with individual 
gain controls and low-frequency rollofY 
switches are provided, and the output 
is switchable for either line or micro- 
phone levels. Thus, if your video 
camera is equipped with on!y an ex- 
ternal-microphone input (and there is 
no line-level input on your VCR), you 
can still get the benefit of good signal- 
to- noise ratios. 

There's a built-in peak limiter — to- 
gether with an LED peak- indicator — 
that can cut distortion due to overload; 
it can be switched in or out. The sen- 
sitivity of a small VU meter can be set 
for +4 or -l-8 dBm with a vu RANGE 
switch (normally, dB on the meter is 
equal to -i-4 dBm; the +8-dBm setting 
is used to reduce sensitivity). The 



meter is illuminated for easy reading 
when the mixer is AC-operated. 

However, the model M267 will op- 
erate either from AC or from an external 
battery pack. In case of an ,^C-line failure 
or power interruption, noiseless auto- 
matic switchover to the batteries takes 
place. Battery -charge condition can be 
checked at any time. A front-panel 
monitoring-jack will drive just about 
any mono or stereo headphones, and a 
separate level control is provided for 
the phones. Finally, a built-in 1000-Hz 
tone oscillator is incorporated for line 
tests and level checks. 

The low-cut filters associated with 
each of the four line/mic inputs pro- 
vide a low frequency roll-off that fol- 
lows the response curve shown in Fig. 
2. The filters can be used individually 
with each input control to reduce wind 
noise or undesirable low-frequency 
signals, such as turntable rumble, or 
overly bassy voices caused by speakers 
or singers holding microphones too 
close to their mouths. 

Better audio dubbing 

Most of the owner's manuals supplied 
with VCR's suggest that the proper 
way to do audio dubbing (the process 
whereby a new soundtrack is substituted 
for the original one) on a videotape is 
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simply to plug a microphone (or a mixer 
such as the one we have been describ- 
ing) into the external-microphone jack 
of the VCR. hit the .■\UDio dub button, 
and substitute new audio for the old. 

There are several disadvantages to 
that procedure. For one thing, it erases 
the original soundtrack, which you may 
want to include in the new sound mix. 
Secondly, working in "real time" and 
getting all the musical and voice por- 
tions to fit together, on cue, during the 
very first "take" is a rarity — if you've 
ever tried it. you know that the task can 
be extremely frustrating. 

A much better technique involves 
transcribing the existing audio sound- 
track from the videotape onto audio 
tape and, with the aid of a mixer, adding 
the additional microphone or line-level 
contributions, as shown in Fig. 3. If 
you don't get the "perfect" mix the 
first time, you have not destroyed the 
original videotape soundtrack and can 
try again — as many times as you need 
to get it right. 

Figure 4 shows the hookup for the 
final audio-dubbing process. In that 
step, of course, it is necessary to syn- 
chronize the newly mixed audio mas- 
ter-tape with the VCR program using 
the audio-dubbing feature on your 



VCR. The synchronization process is 
not as difficult as you may think, at least 
for scenes of relatively short duration. 
After all, the final mixed tape contains 
the original "live" soundtrack, which 
is already perfectly synchronized with 
the video. Since the same audio-tape 
deck is used both to record and play 
back the final mix. tape speed — even if 
not perfectly accurate — will be consis- 
tent for the brief periods needed to 
transcribe the new audio mix back onto 
the videotape via the audio-input jack 
on the VCR. 

With practice, the pause control on 
the VCR (which, in most cases, pro- 



duces a still-frame picture on the 
screen), used in conjunction with the 
PAUSE button on your audio tape-deck, 
should permit a close-to-perfect audio- 
dubbing operation. (As for the VCR's 
speed stability, you don't have to 
worry because its tape -transport sys- 
tem is synchronized to the standard 
NTSC 30-frames-per-second picture 
rate.) 

Imaginative use of a microphone/line 
mixer, together with playback through 
your sound system rather than through 
your TV set, can give your home-video 
productions near-professional audio 
quality. R-E 
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UHF-TV 
PREAMPLIFIER 




TV-Matching 
Transformer 




RAY PICHULO 



This inexpensive UHF preamplifer can give 
you reception you never ttiougtit possible, 
especially if is used with a good antenna 
system and feed line. 



Part 2 



LAST MONTH. WE 

looked at the pre- 
amplifier that could improve your UHF 
reception. We'll finish up by showing 
you a balun for use with coaxial cable, 
but first, let's look at other factors that 
can affect your reception. 

Today we find that, in most urban 
areas, receiving antennas are dis- 
appearing from rooftops. Indeed, many 
viewers are getting satisfactory results 
on VHF channels 2 through 13 using 
just built-in "rabbit ears." There may 
be several reasons for that: better VHF 
tuners, higher transmitter powers, 
better-located transmitting antennas, 
and. — regrettably — the fact that many 
people just don't recognize poor pic- 
ture-quality or know how to correct it. 

Many of those viewers usually use a 
simple loop antenna attached to their 
TV sets' antenna terminals for UHF 
and don't care whether or not they get 
more than one or two channels — or 
even if they get anything at all. 

As you travel out through the suburbs 
and into the near-fringe areas where an 
external antenna is still a necessity, 
you will probably notice that most of 
the installations use a single "combina- 



tion" VHF/UHF antenna. While that 
may seem at first to be a good solution, 
the results are little different from 
those obtained by city dwellers with 
their "rabbit ears" and loops — while 
the VHF quality may be good, that of 
the UHF is, generally, fair or poor. A 
look at combination-antenna specifica- 
tions will usually show that the per- 
formance of the antenna at UHF fre- 
quencies is poor, with little or no gain. 

Let's take a moment to consider TV 
design-practices. Until recently, UHF 
tuners never even had an RF-amptifier 
stage. Even with the addition of such a 
stage in most of the UHF varactor 
tuners, sensitivity is lower and the noise 
figure higher than with VHF tuners. In 
many parts of the world, most TV 
broadcasting takes place at UHF fre- 
quencies and the receivers sold must 
meet certain UHF sensitivity and noise- 
figure criteria. (In simple terms, "noise 
figure" is the decrease in apparent sig- 
nal-to-noise ratio caused by inherent 
system-noise.) Such needs don't exist 
for TV sets sold in the U.S. 

The reception problem is compounded 
by the higher trans mission- line and 
propagation losses inherent in UHF 



transmission. Smaller antenna size, 
and therefore a smaller signal capture- 
area, is another factor contributing to 
poor UHF reception. 

Improving the antenna system 

Let's take the advice of the FCC and 
industry committee and see how an an- 
tenna system can be improved. The 
July 1981 issue of Radio-Electronics 
contains an excellent article with a 
comprehensive rating of many antennas 
with UHF capabQity that are now on 
the market. The first step is to get away 
from the ineffective ones, so we'll for- 
get about loop antennas and take a 
close look at the UHF gain-specifica- 
tions of the "combo" antennas. Unless 
the gain of those antennas is in the 
neighborhood of 7 dB or better on the 
UHF channels we are interested in, we 
should consider using separate UHF 
and VHF receiving antennas in areas 
where signal strength is not classified 
as "strong." 

Probably the simplest effective UHF 
receiving antennas are the comer re- 
flectors. Most of them will give at least 
7 dB of gain. If more gain is required, 
either a combination corner reflector/ 
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yagi or a stacked 4-bay antenna can be 
used. Either can provide gains ranging 
from 8 to 15 dB, depending on their size 
and number of element.^. Examples of 
corner reflector/yagi antennas are the 
Radio Shack U-lOO or the Winegard 
CH-9085. A good stacked 4-bay anten- 
na that was recommended in the article 
is the Winegard KU-420. Antennas 
having even higher gains — on the order 
of 15 to 20 dB— are also available. They 
are of the parabolic -reflector type and 
are usually between 3 and 6 feet in 
diameter. 

Before you buy any antenna, though, 
you should check the manufacturer's 
published gain-vs. -frequency data. 
Some of the curves may surprise you. 

For example, most UHF antennas do 
not cover the full 70 channels (14 
through 83). Instead, you will probably 
find that their best performance is in 
the range of channels 20 to 55, with a 
gradual dropoff above and below them. 
The reason is that channels 70 through 
83 are allocated as translator- band 
channels, and channels 60 through 69 
were originally reserved for subscrip- 
tion-TV use. At the low end of the 
band, channels 14 through 20, in many 
areas, are shared with the land mobile 
radio service. So, the design of most 



antennas was optimized for ihe best 
gain on the middle channels. 

In many cases, that won't be a major 
problem, but if you're interested in re- 
ceiving high-end channels, you may 
want to look further into the catalogs. 
You'll probably discover that there are 
antennas optimized for the high end as 
well. They are usually called "T-band" 
or "translator band" antennas, and 
should be suitable for high-end channels. 

Installation 

After you've chosen an antenna, the 
next step is its installation. There are 
several considerations unique to UHF. 
The line-of-sight principle is the main 
concern; if it is at ail possible, try to 
select an antenna site where the anten- 
na has a clear shot at the horizon. 
Ideally, the elevation angle to the hori- 
zon should be degrees; however, 
satisfactory performance can still be 
obtained with an angle to the horizon of 
up to ten degrees. Close-by obstruc- 
tions are to be avoided. Buildings, 
trees, hills, or similar obstructions will 
seriously degrade the received signal. 
In some cases a mast or tower can pro- 
vide the necessary extra height to clear 
obstructions. While the effects of steel- 
frame structures and hills is pretty 



obvious, the effect of trees and foliage 
is not. Dense foliage can create a path 
loss of 20 dB or more. 

Sometimes it may be impossible to 
get a clear line-of-sight shot to the 
transmitting antenna. Reception may 
still be possible using reflected or 
scattered signal. When that technique 
is used, though, the actual physical 
placement of the antenna becomes ex- 
tremely critical because the signal is 
arriving via several different paths. 
Remember, we are dealing with wave- 
lengths measured in inches, so a lateral 
or vertical move of only six inches can 
result in a change in signal quality. 

Feedllnes 

The next item to consider is the feed- 
line. Several types of feedline are avail- 
able and most installers know that good 
quality, low-loss, feedline is important 
for UHF. Many, though, do not know 
what makes a feedline low-loss. 

For example, many installers insist 
that you should never use coaxial cable 
at UHF frequencies because it is lossier 
than twinlead. Few people are aware, 
however, that the biggest contributor to 
coaxial cable's lossiness is its woven 
braid. UHF signals travel most ef- 
ficiently in a straight line, something 
they can't do in a woven-braid conduc- 
tor. However, low-ioss coaxial "cable 
using an aluminum foil or aluminized 
Mylar as a shield does permit the signal 
to travel in a straight line and has a 
significantly lower loss than the equiva- 
lent conventional coaxial cable (RG- 
59/ U or RG-6/U). 

The other major factor contributing 
to coaxial cable's loss figure is dielectric 
loss. That can be reduced by using 

A kit of all parts for the UHF preamp, in- 
cluding power supply and batun (the 
balun will be discussed next month), is 
available for $34.50 plus $2.00 for shipping 
and handling. An assembled version Is 
available for $57.50 plus $2.00 for ship- 
ping and handling. Both are available 
from: 

RaySon Electronics Corp. 
1010 12th St., Suite 5 
Sparks, NV 89431 

Micromart 
508 Central Avenue 
Westfield, NJ 07090 
(201) 654-6008 

Quest Electronics 

P.O. Box 4430 

Santa Clara, CA 95054 

(800) 538-8196 (except CA] 

(408) 968-1640 

All suppliers accept UC and VISA. Please 
add sales tax where applicable. 
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foamed rather than solid dielectric- 
material in the cable. The effects of 
both factors can be seen in Fig. 12, 
which shows a comparison of the losses 
of various types of feedline used for 
UHF. At 470 MHz (channel 14) con- 
ventional RG-59 coaxial cable has a 
loss of 9 dB per 100 feet; the Belden 
8211 foam-dielectric version of the 
same cable has a loss of 7 dB per 100 
ft., while the Winegard CL-2700 low- 
loss cable (foam dielectric and solid 
shield) has a loss of 5.8 dB per 100 feet. 
Since a 3-dB loss represents a 50% 
power loss, the low-loss cable has more 
than twice the power-transmission ef- 
ficiency of RG-59 cable. Larger diam- 
eter cable such as RG-6 or RG-I i has 
even greater efficiency because of the 
greater conductor spacing and the re- 
sultant lower dielectric-loss. Low-loss 
RG-6 type cable (CL-2800) is more ef- 
ficient than shielded twinlead (type 
8290). 

So far, we've been talking about diy 
cable or twinlead. While moisture 
doesn't affect coaxial cable, because 
the dielectric is sealed in by the outer 
jacket, it does affect twinlead greatly. 
To see just how much, consider some 
figures supplied by Channel Master. At 
the low end of the UHF band (500 
MHz) their best twinlead, type 9555 is 
twice as lossy wet as it is dry. The feed- 
line has foam-clad conductors encased 
in a polyethylene jacket. As you go 
down the list, the feedlines listed have 
progressively less foam around the con- 
ductors, until you get to type 9561. 
which is more or less conventional 
twinlead with just a solid polyethylene 
web. The wet attenuation-factor of that 
feedline is 100 times or more greater 
than the dry attenuation -factors. 
(Remember: -20 dB represents a 
power reduction of 99%!) 

That data should convince you that 
wet twinlead is to be avoided if at all 
possible. You should also bear in mind 
that the figures are for new cable. Ex- 
posure to the elements causes poly- 
ethylene to become contaminated, in- 
creasing its dielectric loss and, there- 
fore, the loss of the cable. 

On the other hand, coaxial cable is 
protected by an outer. jacket, and de- 
gradation of the cable occurs much 
more slowly. Before the dielectric can 
become contaminated, the protection 
provided by the outer jacket has to fail. 
So although, at first, the lower losses of 
twinlead would seem to favor it use 
over coaxial cable, when you consider 
the life of an installation, coaxial cable 
gives better results. 

Installing feedline 

Many an othenvise good installation 
is ruined by poor feedline-installation. 
No matter which type of feedline you 
use, care must be taken to keep it away 
from power and telephone cables. At 



least two inches separation should be 
maintained for coax: more in the case 
of twinlead. That precaution reduces the 
possibility of hum or noise pickup. 

Where cables enter a building, feed- 
through bushings should be used — the 
cables should not be jammed under 
windows or doors! 

If you are using twinlead, it is espe- 
cially important to keep the cable at 
least four inches away from all metallic 
surfaces — gutters, downspouts, alumi- 
num siding, the antenna mast, rotor 
cable, power cables, etc. In many cases 
that will prove to be a difficult or impos- 
sible task: that is when coax .'should be 
used. 

Excess cable-lengths should be cut 
off, not wound into a coil or bunched 
up. That is particularly important in the 
case of twinlead. for you can end up un- 
wittingly creating an RF choke. (Run- 
ning twinlead down through a metal 
conduit, such as the mast, can have the 
same effect.) 



OOOPS! 

The parts placement diagram (Fig. 81 
that appeared in Part 1 of this article 
(.March 1982) was inadvertently re- 
versed. The correct diagram appears 

below . 




FIG. 8— TRANSISTORS ARE MOUNTED from 
etched side of board. "F" connectors are mount- 
ed from unetctied side. 
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FIG. 13— BOARD FOUND INSIDE balun, sfiowjng addition of 10;zH choke and power leads. 



Baluns 

If you are using coaxial cable you will 
need two impedance-matching trans- 
formers, known as baluns. One must be 
of the outdoor type, because it is 
mounted between the outdoor preamp 
and the antenna. The other is used in- 
doors, at the TV set. It must be mod- 
ified slightly to form a "bias-T." which 
will permit both the TV signal and the 
current that powers the preamp to tiavel 
along the coax, while providing sepa- 
rate terminations for both at the set-end 
of the cable. 

There are several baluns available 
that lend themselves very nicely to that 
application. Among the ones you might 
wish to use are the MCM Audio Tvf-I. 
the RMS Electronics MA lOOOUV. the 
Channel Master 0752 and the Arista 
267A. 

All the baluns mentioned have an "¥' 
connector pressed into a short length of 
aluminum tubing with a pigtail of 300- 
ohm twinlead sticking out the other 
end. The aluminum tubing is covered 
with shrink tubing. To open a bakin for 
modification, cut away the shoulder of 
the shrink tubing at the base of the 
"F" connector and then remove the 
connector, and the board attached to it. 
by pulling it out of the aluminum tubing. 
It may be necessary to use pliers for 
that operation; if so, thread a male 
connector on temporarily and grasp // 



with the pliers. That will prevent any 
possible damage to the threads of the 
female "F" connector from taking 
place. (You may want to purchase a 
male-to-male connector for the pur- 
pose, since you will probably need it 
later when you connect the antenna 
bakin to the preamp.) 

All the baluns have three DC block- 
ing-capacitors already built into them, 
so all that is necessary is to add a small 
choke. The choke. LI in Fig. 1 1 (see last 
month's issue), is the same as choke L4 
used in the preamp — V/i turns of No. 30 
wire-wrap wire wound through a small 
feirite bead. The bead is small enough 
to fit inside the transformer's housing. 
As shown in Fig, 13. one end of the No, 
30 wire is soldered directly to the center 
pin of the "F" connector, while the 
other end is soldered to the rivet that 
secures the twinlead pigtail to the 
balun's circuit board. The rivet be- 
comes the +V terminal and the positive 
lead from the power supply is soldered 
to it. The body of the "F" connector 
becomes the ground terminal and the 
ground lead from the power supply is 
connected to the connector by being sol- 
dered to the ground foil on the small 
circuit board. 

The UHF preamp is easy to build 
and. when used with the type of anten- 
na installation described, will do a lot to 
improve the quality of your UHF-TV 
reception. R-E 
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Filtering an analog signal using digital techniques is becoming more and more 
commonplace. Here is a look at digital filters and how they work. 



ARTHUR MAKOSINSKI 



TRADITIONALLY. ACTIVE AUDIO-FILTER 

designs have used either L-C or R-C 
networks in combination with phase- or 
gain-compensating amplifiers. While 
such filters are relatively simple and 
economical when designed for one or 
two frequencies, they become complex 
and expensive if required in large num- 
bers, as. for instance, in a Vi octave 
audio-spectrum analyzer. A device 
with a 20-Hz to 20-kHz range would re- 
quire over 30 separate bandpass filters, 
or 360 precision capacitors and resis- 
tors for filter-tuning alone. That is in 
addition to the problems of achieving 
adequate temperature and amplitude 
stability, as well as maintaining accept- 
able reliability. 

With the development of digital IC's 
in the late 60' s. designing digitally con- 
trolled audio filters became possible. 
One of the first designs considered, was 
the digitization of the old mechanical 
commutating-filter; that filter is shown 
in Fig. 1. 

Com mutating filter 

How the commutating filter works 
can best be understood by considering 
the simple low-pass section of Fig. 2 as 
an integrator with a time constant t = 
RC. If « such sections are cascaded and 
sequentially switched at a rate of /times 
per second, the net time-constant in- 
creases by n , so that the new time-con- 
stam T= /iRC. That will yield a 3 dB 
low-pass response at /low p^ss 
= l/(2/!RC). 



If a signal at the commutating fre- 
quency. Z^. is now applied to the filter, 
each Individual capacitor sees a par- 
ticular — and fixed — average voltage 
(the voltage is dependent on the phase 
of the input frequency) each time it is 
switched into the circuit. Each capaci- 




FIG. 1— A MECHANICAL commutating niter, ir 
the input signal is equal to the switching fre- 
quency, the filter would reproduce the input 
signal at the output as a series of steps. 



-3dB 




RELATIVE 
AMPLITUQE-dB 



flow PASS = 

FREQUENCY- H2 2'"^ 

FIG. 2— THE RESPONSE Of a simple low-pass 
iilter is shown here. The time constant of the 
curve is determined by the values of R and C. 



tor therefore charges to a fixed voltage, 
and as the individual capacitors are 
switched in. or commutated, the origi- 
nal signal is reproduced as a series of 
discrete values or steps. 

The commutating filter is often called 
a comb filter because it will only pass 
signals with a frequency of f^ — the 
resonant frequency of the filter — and 
its harmonics. That response is shown 
in the graph of Fig. 3. If, however, only 
the resonant frequency is desired, low- 
pass filters can precede or follow the 
commutating filter, attenuating the 
other ""teeth" of the comb. 

In modem commutating filters, the 
commutating is done by shift registers 
or counters. Standard transistors, or 
FET's, can be used to switch the 
capacitors. Figure 4 shows an eight- 
section commutating filter in which the 
necessary sequential switching is done 
by a combination of a CD4040 BCD 
ripple counter and a CD4051 BCD-to- 
decimal decoder. The CEM040 counter 
is triggered by a squarewave clock sig- 
nal. As the counter advances, on the 
negative-going clock transitions, the 
first 3 bits of its 12-bit BCD output are 
connected to the BCD input-lines of the 
CD405I decoder. That IC translates the 
BCD code into sequential decimal steps 
that switch the internal CMOS transis- 
tors on and off: those transistors, in 
turn, switch the connected capacitors. 
In that circuit, the filter's frequency is a 
function of the clock rate, and the num- 
ber of poles, or sections, in the filter. In 
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FIG. 3— A COMMUTATING FILTER can also be 
called a comb filter since, at resonance, it 
passes the fundamental frequency and its 
fiarmontcs. 
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FIG. 4-USlNG A BCD COUNTER and 8-channel 
decoder IC's to control a commutating tiiter. 
The filter is tuned by changing the clocking fre- 
quency. 

Fig. 4, since there are 8 poles, the fiitefs 

primary response frequency, in Hz, will 

be: 

fc = clock frequency ^ number of poles 

The filter will also pass the harmonics 
of_/[ . and its bandwidth will be 2 divided 
by the number of poles, times the band- 
width of the single, original low-pass 
section. If the resistor's value is 10.000 
ohms, and the capacitors are .01 uf 
each, the filter in Fig. 4 will have a 
practical, continuous turning range of 
from 10 kHz to over 1 MHz. and a Q of 
SO. 

One problem is that the CD4051 is 
not exactly an ideal switch. Its typical 
"on" resistance, with a supply voltage 
of 10 volts, is 180 ohms, and it increases 
as the supply voltage is lowered. While 
that will rarely affect performance, 
since the other resistances in the filter 
are generally much greater (consider 
the 10,000-ohm lesistor we just men- 
tioned), in some cases individual 
transistors would be better. 

If you wish, additional decoders 
can be added to the other BCD out- 
puts of the CD4040 ripple counter — al- 
together the CD4040 can drive five de- 
coders. As more decoders are added, 
the filter's output becomes smoother 



and its bandwidth becomes sharper. To 
minimize the filter's step non-linearity. 
the capacitors that are used should 
have a tolerance of less than 10%. An 
R-C low-pass filter at the output of the 
commutating filter can attenuate sub- 
stantially any of the clock signal at the 
output and improve linearity. Precau- 
tions should also be taken so not to 
overload the input of the filter; that 
happens if the peak-to-peak input volt- 
age exceeds the positive supply voltage 
to the decoder, 

Swltched-capacitor filters 

Although (his sounds suspiciously 
like the commutating filter, the switched- 
capacitor filter works in quite a dif- 
ferent way. 

In its simplest form, it is an R-C low- 
pass filter where the capacitve elements 
are fixed, and the resistive elements are 
substituted by "switched-capaciior" 
resistors. Later on. we will see how the 
switched-capacitor circuit can even 
simulate an L-C filter, but fii'st, to un- 
derstand this odd resistor substitution, 
let's take a look at Fig. 5. In Fig. 5-a, 
when the switch is in position A, the 
capacitor charges up to voltage V,. 
When the switch is flipped to position 
B. the capacitor will discharge to voh- 
age Vi. The amount of charge flowing 
into (or from) 'V, therefore equals 
C(V, -V,) 

Now, let's replace the analog switch 
with a pair of FET's, and drive the cir- 
cuit with a clock pulse, as shown in Fig. 
.^-b. If the capacitors are switched at a 
clock rate,/^;., then the average current 
fiow I from V, to V, will be I = CfV, - 
Vilfc- Since R = V/I. a resistor that 
woud give the same average cun-ent I 
as a switched capacitor could be cal- 
culated from R = l/C/c^^, 

Therefore, it would seem that any re- 
sistor in an R-C filter could be replaced 
by a switched-capacitor. That, how- 
ever, turn out not to be a piactical ap- 
proach when working with IC's because 
of the internal cross-coupling that is 
caused by self- and parasitic-capaci- 
tances. 

The most widely used type of iC low- 
pass filter is an op-amp integrator, if the 
switched-capacitor filter shown in Fig. 
6 seems to resemble an integrator, there 
is a good reason: It is — but in that cir- 



cuit the input resistor has been replaced 
by a switched capacitor. For those of 
you that are unfamiliar with integrators, 
and as a review for the others, let's take 
a brief look at how that circuit is used 
as a low-pass filter. 

Due to the action of the capacitor in 
the feedback loop, if the input signal to 
the circuit has a relatively low fre- 
quency, the output will be the integral 
of the input — hence the name integrator. 
But if the input frequency is high 
enough, the feedback capacitor does 
not have time to charge, and the op- 
amp's output remains constant (i.e. 
DC). The filter's cut-off frequency is 
determined by the values of the resistor 
and capacitor. 

Since the resistor in Fig. 6 has been 
replaced by switched capacitors, that 
filter can be tuned by simply altering 
the frequency at which the capacitors 
are switched (clocked). As an additional 
precaution against internal parasitic 
capacitances, the configuration shown 
in Fig. 7 is used. If that circuit is 
clocked properly, it can also be used to 
simulate the inductor currents and 
capacitor voltages of a passive L-C cir- 
cuit. Here is what happens: 

The clock signal is _|80° out of 
phase with respect to the 4> clock sig- 
nal. Let's feed th£ <t> clock signal to Ql 
and Q?. and the ^ signal to Q2 and Q4. 
During the first half cycle of the clock 
pulse, only Ql and Q3 will be "on " and 
capacitor CI will charge up to the value 
of Vj,^, Assuming V|n to be positive. C 1 
will charge up so that point h will be 
positive with respect to point u. During 
the second half cycle, only Q2 and Q4 
will be "on" and the voltage across 
capacitor CI is applied to the inverting 
input of the integrater. However, since 
point a is negative with respect to point 
h. the overall affect is that of a non-in- 
verting integrator. The output will have 
some phase lag. in addition to the 90° 
phase lag of an ideal integrator, caused 
by internal delays. 

Now, let's change the clock inputs to 
the filter. The <P clock signal is now fed 
to Q2 and Q3 and (t> is fed to Ql and 
Q4. During one half of the clock cycle. 
only Ql and Q4 will be "on" and 
capacitor CI is shorted through ground 
and discharges to zero. During the 
other half of the clock cycle, Q2 and Q3 




FIG. 5— THE SWITCHED-CAPACITOR technique shown In a is realized in an IC by using the circuit 
shown in b. In b, the two FET's replace the mechanical switch. 
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F!G. 6— AN INTEGRATOR is often used as a 
low-pass filter in IC's. In the circuit shiown here, 
the input resistor has been replaced by a 
switched capacitor. 



are "on" and since the capacitor h dis- 
charged, it appears as a shon and W,^ is 
applied directly to the inverting input of 
the integrator. The circuit shown in 
Fig, 7 now behaves just like an inverting 
integrator whose output has slightly 
less lag than 90°. 

It is a simple matter to cqnnect the 
integrators in series and clock them so 
that every other integrator is of the 
same type. If that is done, the slight 
variations in phase angle will be can- 
ceiled. The resulting circuit will behave 
just like a low selectivity L-C network. 
As the differences in phase will be can- 
celled regardless of the clocking fre- 
quency, that switched-capacitor filter 
can be tuned by simply changing the 
clocking frequency. 

By using the technitiues we've dis- 
cussed, it is possible to simulate com- 
plete networks of various types of 
single- and multi-pole filters. What's 
important from a manufacturing view- 
point is that switched-capacitor rests- 
tors require very little silicon area — in 
fact the area decreases as the value of 
the resistor increases. In practice, a 10- 
megohm resistor is needed if the filter's 
capacitor is to be kept to a reasonable 
10 picofarads. A resistance of 10 
megohms is obtained if a 1 -picofarad 
capacitor is switched at a frequency of 
100 kHz. If, in place of the switched ca- 
pacitor, a 10-megohm resistor were 
actually used in the IC. it would require 
100 times more space. 
Though the switched-capacitor tech- 
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Com mutating 


Switched- 


Transversal 


Type 




capacitor 




Filter response 


comb 


bandpass 


bandpass 






high pass 


low pass 






low pass 


chirp 






Notch 




Frequency range 


<.5Hz- 10 MHz 
higher with ECL 


.5 Hz-25 kHz 


1 kHz-1 MHz 


Dynamic range "^ 




>80dB 


>40dB 


Distortion 


depending on 
types of 


<.1% 


<,1% 


Clock residue 


switching 








elements, etc. 


:;6 mV 


not specified 


Input signal maximum^ 




10 Vp-p 


3 Vp-p 


Input impedance 


high 


>100 kilohms 


>200 kilohms 


Output impedance 


high 


<1 kilohms 


51 kilofims 


Stopband "V 


depending on 
number of sections & 


80 dB 


>40dB 


Skirt steepnessj 


switching elements 


60 dB/octave 


150 dB/octave 


Insertion loss 


^20d8 


< =.2cfB 


£15 dB 


Center Frequency 


absolute 


better than 


better than 


accuracy 




.5% 


,1% 


Technology used 


any: TTL. CMOS, 
ECL, transistors 


MOS 


MOS 


Parts cost/filter 


^ $3.00 


> $28.00 


^$40,00 


(quantities oM - 9) 









nique is still relatively new, several 
manufacturers are beginning to use it. 
.Among the IC's using that technique are 
American Microsystem's (3800 Home- 
stead Road. Santa Clara. CA 95051) 
S3505 and Mostek's (1215 W, Crosby 
Road, Carrollton. TX 750O6) MK5912. 
Those IC's are telephone-system coder- 
decoders: both make extensive use of 
switched-capacitor filters. 

EG&G Reticon (345 Potero Ave,. 
Sunnyvale, CA 94086) uses switched- 
capacitors in three general purpose, 
digital-filter IC's— the R5604, R5605, 
and R5606. The R5604 contains three 6- 
pole Chebyshev '/3-octave ANSI Class 
III filters that together cover an entire 
octave with one external input-clock 
trigger. The R5605 contains two 6- pole 
Chebyshev '/i-octave ANSI class 11! fil- 
ters that, like the R5604, cover a full 
octave with one external input-clock 
trigger. The R5606 contains one 6-po!e 
Chebvshev full -octave ANSI class II 




FIG. 7— PARASITIC CAPACITANCES can be reduced further by using this circuit If clacked properly, 
several of th^m could also be combined to simulate a passive L-C filter. 



filter. Each IC is housed in a 16 pin DIP 
and requires minimum of -*-5 volts for 
operation, Reticon is extending their 
high-end usable frequency to 20 kHz. 
and the low end to .5 Hz. The clock to 
center-frequency ratio of the R560x 
family is approximately 108:1. and the 
insertion loss is typically dB, An on- 
chip fiip-fiop divides the clock fre- 
quency by two so that the switched- 
capacitor is switched at '/^ the clock fre- 
quency. 

One problem with most sampled data 
systems is that input frequencies at 
rates about '^ of the switching fre- 
quency may be mistaken for the filter's 
center frequency (aliased) and may 
appear at the filter's output. Reticon 
recommends using an external R-C net- 
work at the IC's input, if input signals 
greater than 27 limes the center fre- 
quency are expected. 

.'\ not her small drawback with those 
IC's — at least at present — is cost, Reti- 
con sells the R560x series IC's at prices 
that range from S28.00 to S48.00 each, 
in small quantities. 

Transversal filters 

Another monolithic digital-filter that 
is beginning to be used in some appli- 
cations uses a novel combination of a 
simulated multi-tap delay line and 
synchronized periodic sampling. Like 
the previously discussed filters, the 
transversal filter uses a trigger clock to 
"tune it" to the desired frequency. 
While its exact operation is quite com- 
plex, and beyond the scope of this 
article (if you are interested in a more 
complete discussion, see Reticon's 
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06 08 1 
NORMALIZED FREQlENCyJrto 

THE BANDPASS CHARACTERISTICS of a Ret icon R5604 switcKed-capacltor filter is shown in a. Con- 
trast tfiat to ttie frequency response of tfie Reticon R5602-3 transversal filter, sfiown in 6. 
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THE CLOCK INPUT to a commutating filter, and the resulting output is shown here. The signal input 
to the device is a sine wave. 
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R5602 Transversal Filter Family Data 
Sheet for details), let's take a brief look 
at how it works. 

Basically, the IC uses a new MOS 
charge transfer technique to form a 
monolithic bucket brigade. The bucket 
brigade is a chain of N-channel MOS 
transistors connected to small monolithic 
storage capacitors. The input signal is 
sampled, and the sampled charge is 
transfeiTcd from one capacitor to the 
next by alternately switching the MOS 
transistors. 

As the sampled charge is transferred, 
it is simultaneously summed with a 
fixed analog reference. Thus, at every 
clock transition an alternate pattern of 
signal samples and reference charges 
are shifted forward. By multiplying the 
sampled and reference values by pre- 
programmed weighting factors and 
combining them at the output, various 
responses can be simulated. 

The Reticon transversal fillers con- 
tain a 64-section bucket brigade, as well 
as timing and output circuitry. Like the 
switched-capacitor filters, transversal 
filters are available in several configura- 
tions including low-pass and bandpass 
filters. 

The filters have linear phase response 



and skirts, with a 150 dB-per-ociave 
roll-off rate. The same aliasing prob- 
lems found in switched-capacitor filters 
can impair the transversal filter's per- 
formance if input circuitry is not care- 
fully designed. The Reticon R5602 
family requires more outboard circuitry 
than their switched-capacitor counter- 
pans, as well as a 4- i5-volt power 
source. They cost S40.00 each in quan- 
tities of less than 10. 

Presently, a general limitation with 
the transversal filters is their poor low- 
frequency response, which, in turn, is a 
function of the minimum sampling 
(clock) frequency required to shift the 
capacitor voltage levels along the 
bucket brigade. That "refresh" rate 
must be fast enough not to allow loss of 
charge in the capacitors due to leakage. 
Currently, those filters can be used 
down to i/iput frequencies of at least 
1 kHz. 

Recently. Reticon reported work on 
a transversal filter IC that uses double 
polysilicon low-loss capacitors, extend- 
ing the low-frequency response down 
to 50 Hzi the high-frequency limit is 125 
kHz. The IC has a dynamic range of 
over 65 dB and. what is perhaps most 
remarkable, it offers digitally pro- 



grammed characteristics. Texas Instru- 
ments (PO Box 225474. Dallas. TX 
75265) has also developed an advanced 
1024-stage transversal filter with an 8- 
bit programmable response-character- 
istic and Q, in addition to a 60-dB 
dynamic range. 50-dB stopband at- 
tenuation, and a l-MHz maximum filter 
frequency. No mention was made of 
the low-frequency capability. At the 
time of writing, neither the Reticon nor 
the Texas Instruments filters were com- 
mercially available. 

Applications 

With features like broad frequency- 
capability, digitally programmable cen- 
ter frequency, and. in the near future, 
programmable response characteristics, 
digital audio filters — and especially the 
switched-capacitor and transversal 
types — are a natural for use in com- 
puter-controlled networks. With those 
devices, a '/a-octave spectrum analyzer 
could be built using only one fitter IC to 
cover the whole range from 20 Hz to 
20 kHz. If proper anti-aliasing measures 
are taken at the filters input, switching 
the clock frequency will be ail that's 
needed to sweep the filter through the 
entire range. Some other applications 
could include harmonic analyzers, pro- 
grammable noise analyzers, modems, 
and any kind of audio or sub-audio 
filter. R-E 
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QawmI *) THt-- F"*ST PART f)f- 
f^Ol I ^ this article, in the 
April 1982 issue of Radio-Electronics, 
described the theory of opemtiun and 
construction of a 6802 microprocessor- 
based video titler for your VCR. This 
part will discuss, in general terms, 
some of the programming techniques 
that are used to make the device operate. 

The purpose of any computer pro- 
gram is to accept data, process it. and 
produce an output based on the results 
of processing that data 

[n the case of the video titler. the in- 
put comes from the keypad. The pro- 
cessing consists of recognizing which 
keys have been pressed, and the output 
is a series of instructions to the VDG 
(Video Display Generator) that results, 
ultimately, in a video signal. 



Keypad 

The program, located in an EPROM 
{Erasable Programmable Read-Only 
Memory), that controls the video titler 
has three sections that deal with the 
keypad: recognizing when a key has 
been depressed, recognizing nitUh key 
has been depressed, and debouncing 
(turning into a clean pulse) the "key- 
pressed" signal. 

The 4l)-key keypad is arranged as 
five rows of eight columns each. It uses 
two microprocessor ports — one for in- 
put to the microprocessor located at 
1(HW (hex) and one for output at 8# 
(he.\). Note that only five of'the eight 
bits available at the output port are 
used for keypad control (one for each 
row of the keypad); the others are for 
VDG mode-selection. 



Determining the status of a key 
(pressed or unpressed) is done by .icaii- 
niiifi the keypad. That is done in two 
steps. Fii'st. a bit-piittem is written to the 
output port to select a specific row. A 
logic-(J represents a selected row. A 
logic- 1 a non-selected one. Then, the 
status of every key in the row selected 
is read through the input part. A logic -{} 
indicates that a key has been depressed. 

Since there are eight columns in each 
row. and since each column is repre- 
sented by a bit. a column with no keys 
depressed will be read as FK (hex), 
which represents a bit-pattern consisting 
entirely of logic- 1 's. Any column that 
has a value less than FF (he.\) has a key 
depressed, and the position of the logic- 
within the bit pattern tells which key 
in the column it is. 
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Last month we 

showed you how to 

build and use a video 

titler for your VCR. Now 

we'll take a look at how 

it works. 
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FIG. 12— KEY BOUNCE generates noise that 
can confuse the microprocessor when a key is 
pressed and released. The text explains how 
the valid signal is extracted. 



Mechanical switches, such as the 
keys of the keypad , present a problem 
for logic circuits. Even though you may 
have pressed the key only once, its 
contacts can continue to bounce against 
each other after you press it and after 
you release it (see Fig. 12), That 
bounce is confusing to the microproces- 
sor, since it sees each one as a separate 
key closure — not what you intended at 
all. To "debounce" the keys, it is 
necessary to wait until the contacts are 
stable, and then read their status. That 
is done by making the assumption that 
typically a key will be depressed for 
about 300 milliseconds and that the 
maximum bounce duration is about 20 
milliseconds. The sequence of instruc- 
tions the microprocessor follows in de- 
bouncing and in determining which key 
has been pressed is as follows: 

1, Select a row. 

2, Read the input port. 

3, If the value equals FF (hex) then 
read the value of the next row 
(and so on, until finished). 

4, If the value is not FF (hex), then 
wait 100 milliseconds (that is a 
check for key bounce). 

5, Select the same row, 

6, Read the input port, 

7, If the value equals FF (hex) then 
It was key bounce, so go back to 
step one and start again. 

8, Check all the other rows to 
make certain that there is only 
one key depressed (value less 
than FF (hex)). 

9, Read the input port, 

10. If the value is not equal to FF 
(hex), then more than one key is 
depressed. Go back to step one 
and start over. 

11 Executethefunction determ i ned 
by the value of the depressed 
key. 

12. Wait for the key to be released. 
Check all lines until only FF 
(hex) is read. 

13. Delay about 30 milliseconds. 

14. Go back to step one and start 
again. 

Display 

The video display is generated by an 
MC6847 video-display generator IC. Its 
pirout is shown in Fig. 13. It can op- 
erate in 12 diffeient modes, but the 
video titler uses only two of them — the 
■"internal alphanumerics" mode and 
what's called the '■semigraphics-4" 
mode. The alphanumeric mode is used 
to display characters, while the semi- 
graphics mode is used to generate 
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FIG, 13— MOTOROLA'S MC6847 v^deo-display generator \Q is the heart of the video titler 
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FIG, 14 — A DATA BYTE contains information describing the character to be displayed, which page it 
is to be taken from, and what its ttackground color (CSS) will be. 



blocks of color (a full screen would 
consist of a 64 X 32 array of colored 
display elements, each one made up of 
an 8 X 12 an-ay of dots). 

The VDG receives its instructions 
from the display memory (located from 
2000 (hex) to 23FF (hex)). Each 
memory address contains a byte repi-e- 
senting the information to be displayed. 
If the most significant bit (bit 7) of the 
byte is a logic-0, then a graphics chai- 
acter will be displayed; if it is a logic- 1, 
the result will be an alphanumeiic char- 
acter. The memory is divided into two 
sections (20# (hex) through 2 IFF (hex) 
and 2200 (hex) through 23 FF (hex)), to 
provide two separate "pages," or dis- 
plays. Page selection is made by setting 
or clearing the page bit (bit 6), as shown 
in Fig. 14, The "CSS" bit (bit 5) is used 
to select the background color — red or 
green — for an alphanumeric character. 

Note: Each byte pi-esented to the 
VDG must contain the keypad-scan in- 
formation, the page bit, and the CSS bit. 

It is important to remember that the 
display memory is accessed by both the 
microprocessor for inputing data and 
by the VDG for retrieving data to 



create the display. If both sections try 
to access the memory simultaneously, 
the VDG will miss some data, and the 
display will be incomplete. 

To keep that from happening, a syn- 
chronizing signal is provided through 
an input port located at 1800 (hex). Bit 
6 of that port, when cleared, means that 
the microprocessor can access the 
memory; when it is set, the VDG is 
using it. A routine that guarantees a 
period of 2 milliseconds during which 
the microprocessor can access the 
memory is shown in Table 1. 

Programming 

This section will describe, in general 
terms, how the video titler is pro- 
grammed. 

First, two tables relating specific 
keys to specific characters have to be 
created. One table is for the alphanu- 
meric mode; the other for the graphics 
mode. The values for the tables are de- 
rived by multiplying the row number 
(0-4) by eight and adding it to a column 
number (0-7). Each value cortesponds 
to a particular alphanumeric or graphic 
continued on page 76 





TABLE 1 




; WAITS FOR THE END OF CURRENT "MEMORY ACCESSIBLE PERIOD" 


WAITLO 
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; READS VDG FS SIGNAL 
; TEST BIT 6 
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: NOW YOU ARE SURE THAT YOU HAVE A MAXIMUM PERIOD FOR USING 
; DISPLAY MEMORY. 
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450 kits and products: solar hot 
water systems, satellite TV, all-in-one 
computers, test instruments, amateur 
radio gear, self-study courses in com- 
puter literacy and state-of-the-art 
electronics, energy conservation and 
home security devices, fine stereo 
components, color televisions, au- 
tomotive or marine aids, home con- 
veniences and more - things you've 
always wanted and needed, right now 
at low kit prices from Heath. 

For people with imagination, there's 
nothing to compare with the exclusive 
thrill of hand-built satisfaction. 
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Discover the fun of kitbuilding - it's 
a great way to relax in your spare time 
and share a rewarding pastime with 
your whole family. The great kits you 
build will reflect the pride of your crafts- 
manship, too. The famous Heathkit 
illustrated manuals make it easy for 
anyone to build reliable, professional- 
quality kits. 

SEND FOR FREE CATALOG 

Our 104-page catalog is Freel If coupon is 
missing write: Heath Company, Dept. 
020-892, Benton Harbor, Mt 49022 
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HeathKit products are aSso displayed, sold and servtcad at 60 Heathkit El^iCtronic 
Centers* nationwide. Consult telephone direclory white pages Tor location. 
•Operated by Veritechnoiogy Electronics Corporation, a wholly owned subsidiary 
ol Zenith Radjo Corporation. Some retail prices may be slightly higher. 



I Send me the latest free Heathkit Catalog now, 

I I want to "btiild in" the quality difference. 

I 

I Name 

I 

I Address. 

I 
I 




Clt/_ 



-State. 



I 



CL-727-RI 



Zip . 



> 

< 

ro 



CIRCLE 14 ON FREE INFORMATION CARD 



75 





HERE AfiE TWO DIFFERENT DISPLAYS that can tie created using the video titler. The one on the 
right uses both the graphic and alphanumeric modes. 
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THE PROGRAM that controls the video titler is located in an EPROM. That IC is easy to spot here — it 
is the one with a round quartz window. 



continued from page 72 
character and is written into memory 
when the appropriate key is depressed. 
(The correspondence between the keys 
and the values assigned them is stored 
in the EPROM.) 

Second, two blocks of variables, 
each containing the current status of 
one of the two display pages, are re- 
quired. Each block contains the fol- 

ORDERING INFORMATION ^^ 

The following are available from Scrlpto 
vision, Inc., P.O. Box 535, Snowdown Sta- 
tion, Montreal, Quebec, CANADA H3X 3T7 
(all prices shown are In U.S. dollars); as- 
sembled and tested titler, $169.00; partial 
kit (PC board, programmed EPROM, key- 
board, enclosure, keyboard lat>el), $69,00; 
PC board and programmed EPROM, 
$49,00; programmed EPROM only. S35.00. 
U.S. residents must add 4.7% to those 
prices for Import duty. Please add $3,85 
to each order tor shipping and handling. 
Allow 4-6 weeks for delivery. 



lowing information; 

• Cursor position {two bytes repre- 
senting an address in the display 
memory). 

• Contents of memory at the cursor 
position (one byte). 

• Page number {one byte equal to 
40 (hex) or 00 (hex)— see Fig. 14). 

• CSS (one byte equai to 20 (hex) or 
00 (hex)— see Fig. 14.) 

• Row number {one byte). 

• Column number 

• Flag indicating "cursor on" or 
"cursor off." 

• Flag indicating alphanumeric or 
grahic mode. 

• Fiag indicating whether shift lock 
is on or off, 

• Flag indicating direction of cursor 
movement {vertical or horizontal) 

rhere are two types of keys on the 
video titler's keypad; those are the data 
keys and function keys. The data keys 
are used to select the characters that 
will be displayed; the function keys are 
used to move the cursor, erase, select 
modes, etc. 



The cursor takes the form of a rect- 
angular cyan picture-element. Every 
time a data key is depressed, the key 
number is computed and given a value 
between and 39 if the shift lock is not 
set. and between 40 and 79 if it is. (The 
shift lock is used only in the character 
mode. ) That value represents a memory 
location in the character table or graphics 
table stored in the EPROM. The con- 
tents of that memory location are 
moved into the display memory at the 
cursor position after waiting for VDG 
synchronization. The cursor is then ad- 
vanced one position (in the horizontal 
mode) or 64 positions (one entire line, 
so it is directly above or below the pre- 
vious position) in the vertical mode. 
If the cursor is to be displayed, the con- 
tents of the display memory at the new 
position are saved, but not seen until 
the cursor moves on. 

If a function key is depressed, things 
gel a bit more complicated. The pro- 
gram has to test the key number and. 
depending on the key. jump to the sec- 
tion of the program that contains in- 
structions for performing its function. 
That portion of the program has to be 
executed before the keyboard scan can 
be resumed. 

The video-titler program has a starting 
location of F8(W (hex) and memory lo- 
cations FFFE and FFFF. which are the 
reset interrupt- vector, must contain the 
address of the first instruction that the 
program will execute on reset. 

One last thing, don't forget that the 
stack pointer has to be initialized, and 
the screen cleared (by writing 80 Ibex)) 
into each address of the display 
memory. 

That should give you some idea of 
what makes the video titler tick. Much 
more information can be found in 
Motorola's data sheet on the MC6847 
video-display generator IC. R-E 
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Have you ever wondered how a manufacturer gets the right to use the 

UndenA/riters Laboratories' symbol, and what that symbol means 

to you? In this article we'll look at some of the provisions of UL's 

electronic test equipment standard, and see what they do to find 

out if a piece of equipment meets it. 



MOST OP US KNOW ABOUT UNDERWRITERS 

Laboratories, and the product-testing 
that that non-profit organization does. 
They test all kinds of products that, if 
poorly designed, could cause injury. 
Among the kinds of products they look 
at is electronic test equipment. Recent- 
ly, we received a copy of their Standard 
for Electrical and Electronic Measuring 
and Testing Equipment (UL-I244), and 
we thought you might like to know 
about some of its provisions. 

The purpose of the Standard is to 
make sure that each unit is as safe as 
possible for the user. Samples of each 
instrument are tested, under operating 
conditions, in one of the four UL labs. 
They look for more than just shock 
hazard, and some of the tests may sur- 
prise you; they did surprise me! 

Shock hazard 

Of course, one of the things they do 
look for is potential shock hazards. For 
all AC-power instruments in metal 
cases, the AC line-cord must be of the 3- 
conductor type; black (hot), white 
(grounded side of the AC line) and green 
{earth ground). The green wire must be 



JACK DARR 

SERVICE EDITOR 

connected to the metal case of the in- 
strument. All line cords must have a 
strain-relief clamp at the point where it 
enters the case. One of the tests UL 
performs is to apply a 35-pound pull to 
that cord: The case must not cut the 
cord , and the cord must not come loose 
or break. 

Another provision is that the fuse de- 
vice used must not break the ' "safety- 
ground" circuit. It should be placed so 
that it opens the black wire- — the hot 
side of the line. 

Testing for leakage current is also 
done, [f you've done Ty service work, 
the test should be familiar to you — 
we've had to use it on line-connected 
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FIG. 1— SCHEMATIC DIAGRAM o( the test setup 
used by the UL to test far leakage current. 



chassis for some time now. An AC-cur- 
rent meter is placed in series with a 1500- 
ohm resistor that is bypassed by a 0.15 
fjF capacitor as shown in Fig. 1. Using 
that setup, the leakage current between 
the case and the AC hot-line must not 
read more than 0.5 mA AC. or 3.5 mA 
for equipment with RFI filters in their 
.^C inputs, 

.Another thing they look for is whether 
any user-accessible parts could possibly 
give an electric shock. They define a 
"user-accessible pan" as anything an op- 
erator might touch accidently while he 
is using or adjusting the device. Figure 
2 shows a UL technician checking an 
oscilloscope for just such a hazard. 

Drop tests 

The "drop test" has long been an 
electronics joke — but that is a test that 
UL takes seriously. The equipment 
they test is "dropped" a few times to 
see if it can withstand "reasonable 
abuse." In fact, each of three samples 
of a piece of hand-held equipment is 
dropped three separate times from a 
distance of three feet. Each time, it is 
turned so that a different part of the in- 
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FIG. 2— A PIECE OF EQUIPMENT will not meet the UL Standard if any part that could give an electric 
Shock is accessible to the user. Here, a UL lectin Ician is examining an oscilloscope for a potential 
shock hazard. 
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WITH A "HOT" CHASSIS, the chassis ground is always atraut 60 volts atK>ve or l>eiow true 
ground, depending on which side of the AC line is "hot." 

SHOCK PREVENTION 
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HERE'S SOMETHING THAT THE UL STANDARD 

does nof cover— and it's not intended 
to — but that I ttiough I should mention 
because we are talking about safety. A 
great many of the newer TV sets use a 
full-wave bridge rectifier connected 
directly across the AC line (see above) 
for the primary DC supply. That means 
that the chassis ground is ALVIAYS at 
least at 60 volts above or below true 
ground! If your test equipment uses 
the line ground as a common, you can 
cause damage just by hooking up the 
ground lead of the instrument, (You 
do not have to ask me how I found 



out!) Reversing the line plug does no 
good at all. 

I recommend using a 1:1 isolation 
transformer at all times. The trans- 
former should have a high enough 
rating to handle the highest load you 
might expect; usually something like 
200 watts is ample. I've had one of 
those on my own bench for years; it 
feeds a separate AC receptabte that 
I've labeled isolated, (On my bench it 
also goes through a true wattmeter, 
which I've found helpful in dealing 
with power-supply problems^ but such 
a set-up is not required.) R-E 



strument is faced down, and the result 
of each fall is examined. 

For bench, portable, and floor- 
mounted equipment, each unit is tilted 
up until the bottom is 3 ''/i6 inches from 
the floor/bench, then let go. It must fall 
back upright, and not fall over "on its 
next face .' ■ That is done for each of the 
four edges of the bottom. 

Impact tests 

Providing that the unit survives the 
drop test, an impact test is done on all 
equipment except hand-held units. The 
test involves hitting the instrument with 
a steel ball weighing 1.2 pounds. For 
the top, the ball is dropped from what- 
ever height is needed to produce an im- 
pact of 2 newton-meters (1.5 foot- 
pounds). For the sides, the bail is 
suspended on a cable, and swung down 
like a pendulum to give the same im- 
pact-force on each side. 

The meter- face doesn't get away, 
either. It must be subjected to ah im- 
pact-force of 0.226 newton-meters. A 
special ball is used and it is dropped 
onto the meter face from whatever 
height is required to give the specified 
impact. 

In addition to the drop and impact 
tests done on their cases, oscilloscope 
CRT's are also checked. For CRT's 
with a diameter of 6 inches or less, a 
special device called an impact-hahimer 
is used. That has a spring-loaded cyl- 
inder with a ball-shaped end. The de- 
vice is cocked, then tripped so that the 
end of the cylinder delivers an impact 
of 0.5 newton-meters {0.37 foot-pounds) 
to the CRT's screen. For larger scopes, 
the screen must withstand an impact of 
2 newton-meters ( 1 .5 foot-pounds). To 
perform the test, the scope is turned 
screen up. and a steel ball is dropped on 
it from the required height. 

Implosion protection 

CRT's, of course, should provide 
adequate protection from the effects of 
an implosion. To test that. UL breaks 
the CRT and looks closely at the results. 

The implosion is caused in one of two 
ways. The "thermal-shock" method in- 
volves scratching the neck or funnel of 
the tube with a glass cutter in one of 
three prescribed patterns. The scratched 
areas are then either heated by applying 
repeatedly a glass rod that has been 
warmed almost to its melting point, or 
cooled by applying liquid nitrogen re- 
peatedly. 

The other way is called the "impact" 
method: A hole is made in the top of the 
case, and the end of a 1-inch metal rod 
is rested at the junction of the funnel 
and the screen. An 1 1-pound weight is 
then dropped through a five-foot guide 
tube and hits the top end of the rod. (If 
the CRT doesn't break, they add more 
weight ! ) 

The scattering of glass from the im- 
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FIG. 3— TO PREVEhfT YOUR fingers from acci- 
derttly slipping down to the uninsulated part of 
the probe, the handle should have a collar such 
as the one shown here. 
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FIQ. 4— A FLEXIBLE INSULATING BOOT located 
over an alligator clip will not make the clip any 
harder to use, tnit will protect against accidental 
shocks. 

plosion is observed. The equipment un- 
der test is placed in its normal operating 
position, on a support that is about 30 
inches high (equipment that normally 
stands on the floor is tested standing on 
the floor). Two barriers, each 9'/i inches 
high, are placed on the floor at M/i and 
6 feet from the front of the CRT. The 
floor is covered with non-skid material. 
The Standard requires that no piece of 
glass heavier than 0.007 ounces pass 
the first barrier, and no glass at all pass 
the second. The total mass of all glass 
particles between the two barriers must 
not weigh more than 1.5 ounces. Two 
samples of each piece of equipment are 
tested. 

X-ray emissions 

All devices are tested for excessive 
X-ray emissions. That is done by setting 
up the equipment for normal use and 
adjusting the line voltage to the highest 
permissible value (for a device rated at 
10.5-130 volts AC, the line-voltage is set 
at 130 vohs AC). For the test, the unit 
is set up in such a way so that the maxi- 
mum possible amount of X-rays are 
produced. In the case of oscilloscopes, 
the beam pattern must not exceed 
P/i6 X P/i6 inches, or the smallest pos- 
sible display, whichever is larger. In 
addition, for dual -track scopes, both 



CONTACT TIP 
(REMOTE TERMINAL). 
RETRACTEO 



■*<c 



INSULATING 
BODY 




COLLARS 

JNACTUATED 



LEAD 



COLLARS PUSHED 
TOGETHER 



CONTACT TIP 

(REMOTE TERMINALI 

EXPOSED 



FIG. 5~THE REMOTE TERMINAL is completely insulated in the probe fa) until the handle's collars 
are pushed together as shown in (b). 



beams must be on, and they must be 
positioned so that they generate the 
maximum amount of X-rays, 

After the equipment is set up as 
described, X-ray levels are checked at a 
distance of 2 inches from the surface of 
the unit. The X-ray levels are averaged 
over an area of 1.55 square inches and 
must not exceed 0.5 milliroentgens-per- 
hour. The test is performed with any 
doors or covers that would be open 
during normal use open or removed; a 
second test is performed with any 
doors or covers that would be open or 
removed when servicing the instrument 
open or removed. 

Test prot>es 

One thing that is common to many 
types and brands of test equipment is 
test probes. The UL Standard calls for 
insulating all types of probes to minimize 
any possibility of shock. In addition, all 
connectors and terminals should be de- 
signed so that no area that could give an 
electrical shock is exposed when they 
are fully mated. That is one standard 
that has been met in most instruments 
for quite some time. Instead of the old- 
style banana jacks, most instruments 
use recessed jacks. The plugs on the 
test leads are insulated with soft rubber 
or plastic. (Remember the old banana 
plugs with a set-screw on the side to 
hold the wire? Those could, and did. 
"bite"" you if you touched the end of 
the screw!) No metal is exposed when 
the leads are plugged into the device. 
One fringe-benefit from that setup is 
that the mbber or plastic acts as a 
strain-relief for the test leads, making it 
considerably harder to break them right 
at the plug. 

The test-probes have always been in- 
sulated, at least to some extent. The 
Standard requires, however, that the 
construction of the probe minimize the 
possibility of accidently touching the 
remote terminal (the part of the probe 
that touches the circuit). That means 
using a protective "collar"' at the lower 
end of a probe as shown in Fig. 3. The 
collar is there so that your fingers can"t 



accidently slip down to the remote 
terminal, with rather nasty conse- 
quences. While, strictly speaking, the 
collar is required only on probes used 
to measure peak voltages of ICKK) volts 
or more, it is a good thing to have on 
any probe — even a few hundred volts 
can smart! Alligator clips must also be 
properly insulated; one method for that 
is shown in Fig. 4. 

Another type of probe that meets the 
UL Standard is the spring-loaded type 
shown in Fig. 5. In that type of probe, 
the remote terminal is not exposed until 
the two collars on the handle are pushed 
together. The remote terminal can either 
be bent, as shown, or straight. 

All probes and test leads, of course, 
must be adequately insulated. The 
lead's insulation must have a rating at 
least as high as any voltage that it might 
be connected to. That is checked by in- 
spection. In addition, a high voltage is 
applied to the probe assembly to see if 
the insulation might break down under 
those conditions. 

The mechanical strength of the probes 
is also tested. That is done with a 
machine. The probe is hung by the end, 
and an arm on the machine pulls it up 
and then releases it. The probe hits a 
hardwood surface at the end of the 
drop, which simulates what happens 
when you drop a probe against a bench- 
leg or the floor. The test is repeated 50 
times! 

There you have spme of the things 
that the UL does to make sure our test 
equipment is not just useful, but safe. 
Of course, there is a lot more to it (the 
Standard itself is a 60-page document), 
but that should give you some idea of 
what a piece of equipment must go 
through before the manufacturer has 
the right to use the UL label. Incidentally 
there is a diffei'ence between the state- 
ments '"UL listed," and "meets UL 
specifications,"" Only equipment that 
has been tested by UL can be called 
UL listed. The statement "meets UL 
specifications" does not necessarily 
mean that UL has tested a piece of 
equipment, R-E 
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A new "contest," and notes from the mail bag 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 



THE OTHER DAY. I WAS ASKED HOW TO 

build the smallest possible audio oscil- 
lator. It seems that my neighbor was 
trying to squeeze an oscillator into a 
case that was already overcrowded. 

My first thought was that a transistor 
is smaller than an IC, so the oscillator 
should use one. Well, the smallest cir- 
cuit I could come up with is the simple 
device shown in Fig. 1. Of course, it 
turned out that the output transformer 
is larger than the rest of the compo- 
nents. Perhaps using an IC would not 
be such a bad idea after all. 

That brought me to the circuit shown 
in Fig. 2. Excluding the speaker, the 
circuit still requires four components. 
In its favor, however, is the fact that no 
output transformer is required. 



RSZOOt 




FIG. 1 




FIG. 2 

I fooled around a bit with the design 
and managed to come up with a circuit 
that used just three parts, but the results 
were not satisfactory. 

We have not given up. Sooner or 
later we'll stuff a tiny oscillator into 
that case. In the meantime, let's have a 
contest — we'll see who can come up 
with a design that takes up the least 
amount of space. In a later column. I'll 
publish the smallest that I receive 
(schematic only, please) before mid- 
night June I, 1982. 

When writing 

Certainly, I want to do nothing to 
make it more difficult for you to write 



to me about problems, answers, or 
whatever. Your letters are appreciated , 
especially when you come up with a 
solution to another reader's problem. 

There are a couple of things, how- 
ever, that will make things better for 
both of us. Send your letters to me at 
the New York office. Use this address: 
Radio-Electronics 
200 Park Avenue South 
New York, NY 10003 

If you mail anything except subscrip- 
tion information to the Subscription 
Department in Colorado, it is not only 
delayed but it may be misdirected. In 
addition, please take special care to 
identify each sheet of your correspon- 
dence. Perhaps the easiest way to do 
that is to stick a return address label on 
each page. Unless the pages are marked 
in some way, they may become sepa- 
rated, never to be rejoined. There are 
two reasons why that may happen: 

First, your letter may go to/through 
several people before it gets to me. In 
spite of our best efforts, things some- 
times get separated — especially en- 
velopes from their contents. Second, 
and perhaps more important, is the fact 
that my filing system leaves a great deal 
to be desired. Well, the system itself is 
not so bad — it's just that 1 forget to use 
it until things begin to fall off the stacks 
that I toss them onto. Repeated New 
Years' resolutions have not resulted in 
any lasting improvement. 

The little problem was brought to 
mind by a package I received recent- 
ly — without envelope, of course. Some- 
one named Bob sent me three issues of 
a magazine from the !930's. The ac- 
companying note thanked me for 
sending him something (What?), indi- 
cated that the unwanted magazines 
could be returned (Where?), and that 
those I kept would be deducted from 
the amount( ????). 

Well, I am completely in the dark. 
It's like starting to read a book in the 
middle. So, Bob, write again and let me 
know what to do with the magazines. 
They must have some special value, 
and it would be a shame for them to 
hang around here until they get lost. 

Universal language 

The most interesting things turn up in 
the mail. Noel Nyman of Seattle, WA 
works for a company that receives 



items from Thailand. Just as we do. the 
Thais use newspapers as packing ma- 
terial. Noel sent along a couple of pages 
from a Thai newspaper. 

Now, I don't i^ead a word of Thai. In 
fact, it might as well be written in 
Greek. To be accurate, Greek would be 
better — I might be able to recognize 
something. In this case, I could only 
read occasional things like "30K," 
"BACK E.M.F.." and some digits. 

Nevertheless. I was fascinated by the 
Thai newspaper because when I tumed 
the page, I found that I could read part 
of it ! There at the bottom of the page 
was a schematic with the same symbols 
and numbers that we all know. 

That Thai writer was communicating 
with me halfway around the world, and 
in his own language. As Noel pointed 
out, the schematic was unmistakably a 
capacitance-operated switch. Any of us 
could have built that circuit from the 
article. 

Adjustable LED indicator 

In the December Hobby Corner, 
Leonard Eisner asked for help in de- 
signing a circuit that would turn on an 
LED at selectable voltage levels. 

Leonai'd Dennis of Atchison. KS sent 
a very good circuit that uses one-fourth 
of an LM3900, It can be adjusted over a 
very wide range and turns on an LED 
when the voltage exceeds the selected 
level. 




FIG. 3 



I want to show you a circuit (Fig. 3) 
that was sent to me by Ronald Holder 
of Bridgman. Ml. it is unusual because 
the voltage that is measured is also 
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Introducing incredible tuning accuracy at an incredibly 
affordable price: The Command Series RF-3100 
31 -band AM/FM/SW receiver.* No 
other shortwave receiver brings in 

PLL quartz synthesized tuning and .-.^ ^ ^ 

all-band digital readout for as low a ;'■ - 
price. ■ The tuner tracks and locksf' 
onto your signal, and the 5-digit dis- 
play shows exactly what frequency 
you're on. 

There are other ways the RF-3100 
commands the airways: It can travel 
the full length of the shortwave band 
{that's 1 .6 to 30 MHz). It eliminates interference when 
stations overlap by narrowing the broadcast band. 
It improves reception in strong signal areas with RF 
Gain Control. And the RF-3100 catches Morse 



RF-6300 6-bandAM FM SW 



communications accurately with BFO Pitch Control. 
VVantlQ Igrjng in your favorite programs without lifting 
'~~ ^^^^" a finger? Then consider the Panasonic 
RF-6300 8-band AM/FM/SW receiver 
(1 .6 to 30 MHz) has microcomputerized 
preset pushbutton tuning, for program- 
ming 12 different broadcasts, or the 
" same broadcast 12 days in a row. Auto- 
matically. It even has a quartz alarm 
clock that turns the radio on and off to 
play your favorite broadcasts. 

The Command Series RF-3100 and 
RF-6300. Two more ways to roam the 
globe at the speed of sound. Only from Panasonic. 

■Shortwave reception will varv with antenna, weather conditions, operators 
geographic location and other factors. An outside antenna may be fequired for 
maximum shortwa»/e reception, 

'Based on a comparison of suggested retail prices. 



This Panasonic Command Series 

shortwave receiver brings the state of the art 

closer to the state of your pocketbook. 




i/(H MiNu nm* 




P5^#\^fy^,; 



-■*• jf-txt :iKy 






.^j^^ v*^^- -v^,.- 



With PLL Quartz SynthesizedTuning and Digital Rrequency Readout 



Panasonic 

just slightly ahead of our time. 
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used to power the circuit. 

The measured voltage (from 5 to 36 
vohs) is iipphed to the point marked 
TtiST. The LED is turned on if the volt- 
age exceeds the level set by adjusting 
the 50,000-ohm pot. Of course, the cir- 
cuit will also drive a small relay or 
audio buzzer, if desired. 

More on the rain gauge 

Kent McSwain of Albemarle, NC, 
sent a great improvement on the rain 
gauge discussed in the November issue. 
He did not like the idea of having the 
weight of the water turn a potentiometer. 

Kent suggests using a regular water- 
alarm circuit to measure the amount of 



rain in the gauge. Several sensors are 
attached to the inside of the gauge's 
lube, at appropriate levels, and the 
leads from them are run into the house 
using a multi-conductor telephone 
cable. Inside the house, each sensor 
(one at a time) is connected by a switch 
to the alarm circuit. Mark the switch so 
that you know which sensor is con- 
nected by each position; when the 
alarm sounds you will know the water 
level in the gauge. Thanks for sharing 
that idea with us, Kent. 

It is "time" again 

L.V. Clifford of New Port Richey. 
FL wrote in to say that he is tired of re- 



setting his digital clocks. He wants a, 
battery circuit that will take over, at 
least for a short period of time, when 
the AC power fails. 

I agree that the situation is annoying, 
especially when the power is off for just 
a second or so. After all, even the old 
electric clocks had to be reset after they 
were off for a few minutes. But to have 
to reset it after a few flickers? — that is 
exasperating! 

Let's help Clifford out. What kind of 
a battery circuit can you come up with 
to run your clock for short periods of 
time'? Remember, that your circuit has 
to be small enough to fit into the clock's 
case. R-E 
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CIRCLE 55 ON FREE INFORMATION CARD 



PEOPLE WHO OWN A 
FOX SCANNER... 




TURN ON TO ADVENTURE 

The FOX BMP 10/60 js packed with professional 
features— Skip, Action and Pause capabilities, 
two full watts Of audio, complete 10 channel 
programmability and lots more. Scanning 
has never been easier, or more fun. 



LOVE ITS SIZE 



The Fox BIVIP 10/60 is the smallest, 
lightest base station on the 
market today. 





USE IT ANYWHE RE. 

The Fox BIVIP 10/60 is the 
most versatile scanner in thei 
world. With our optional 
Porta-Pac, it can be easily car- 
ried over your shoulder.* with our 
optional Mobile Mounting Bracket, it's 
a snap to attach it to your car. 



GETA FREE 515,,^ 

SPEAKER rr 

Buy the BMP 10/60 now, Xj^- 
and we'll send you a 
4 watt Mini- Speaker free. 
Offer expires June 30,1982. 
Ask your dealer for full details. 
call 800-543-7892 for the dealer 
nearest you, or ask about 
ordering directlv from 
our factory. 



W^ 



FOX Marketing, Inc. 

4518 Taylorsville Road • Dayton, Ohio 45424 



■some states ftiav orahibrt use of scanners in mobile or 
portable application; Check your local laws. 
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COMIVIUNICATIONS CORNER 



Shortwave listening on a budget 

HERB FRIEDMAN, COMMUNICATIONS EDITOR 



THE WAY IT LOOKS THESE DAYS. WE ARE 

living in the age of two computers in 
every garage and a microprocessor in 
everything else. Communications de- 
vices are not any different. Just brows- 
ing through any of the magazines de- 
voted to our hobby would lead one to 
believe that nearly all communications 
receivers use at least some digital cir- 
cuitry, if not a microprocessor. 

In fact, that is just about right. But 
there are still some of us around that 
don't have the means, or the desire, to 
spend the equivalent of a couple of 
months salary for the latest "break- 
through," There are still some hams 
who haven't traded in their old gear just 
so they can listen to the new amateur 
bands. And there are many newcomers 
to our country who might like to listen 
to a shortwave broadcast from their old 
homeland, but can't afford even the 
least expensive non-digital receiver. 

For those hobbyists, there's little 
value in the new — and expensive — 
"computerized" receivers. In fact, 
they would probably get more om of an 
old but reliable device called a crystal- 
controlled converter. To bring it up to 
date, we'll simply substitute solid-state 
technology for the old tube-design. 

A crystal -com rolled converter is a 
rather unsophisticated, low-cost device 
that converts SW signals to the tuning 
range of any available receiver. Figure 
1 shows how it works. Assume that the 
desired signal is on 7.05 MHz. and all 
that's available to the listener is a broad- 
cast-band radio with a tuning range of 
550 to 1600 kHz. The signal from the 
antenna is fed into the mixer through a 
tank circuit that is resonant at 7.05 
MHz. The output of an 8.05-MHz 
crystal oscillator is also fed into the 
mixer. The output of the mixer consists 
of the original 7.05-MHz signal, the 
sum of the signal and the output of the 
crystal oscillator (7.05 MHz + 8.05 
MHz = 15.1 MHz), and the difference 
between the signal and output of the 
crystal oscillator (8.05 MHz - 7.05 MHz 
= I MHz); the output of the mixer is 
fed to the broadcast- band radio. If the 
radio is tuned to 1 MHz (1000 kHz) it 
will actually receive the 1-MHz compo- 
nent of the mixer's output — the 7,05- 
MHz signal. The other components of 
the mixer's output will be attenuated by 



the radio's tuned antenna-input circuit. 
Unfortunately, frequency converters 
are subject to image-frequency inter- 
ference. The best way to explain image- 
frequency interference is with an ex- 
ample. In Fig. 1, we beat the desired 
7.05-MH2 signal against an 8.05-MHz 
oscillator to get the desired I-MHz out- 
put. But if there is a signal at 9.05 Mhz, 
(the image frequency), it will also beat 
against the oscillator, producing a I- 
MHz output from the mixer. That is 
image -frequency interference. The only 
way to eliminate the problem is to 
select an oscillator frequency so that 
there is no signal on the image fre- 
quency. (Keep in mind that the output 
can be anywhere in the broadcast band.) 
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FIG, 1 

Let's take a closer look at how a con- 
verter works. For this example, assume 
you've reworked a surplus Navy re- 
ceiver that has a tuning range of 1.5-12 
MHz, but you want to monitor 15 MHz 
with a minimum of image interference. 
We'll use a 25-MHz crystal oscillator in 
our converter. The 15-MHz signal is 
beat against the oscillator to produce a 
mixer output of 10 MHz. That output is 
fed into the receiver, letting you hear 
the 15-MHz signal when you tune to 10 
MHz. As for the image, it's at 35 Mhz, 
a little-used frequency that's sharply at- 
tenuated by the converter's tuned in- 
put-circuit. 

While this is essentially a fixed-fre- 
quency device that is tuned by changing 
the oscillator's frequency, depending 
on the "Q" of the converter's tuned 
circuits, you should be able to tune 
through a narrow range of approxi- 
mately 500 kHz by simply adjusting the 
receiver's timing control. For example, 
if the receiver is tuned to 10.0 MHz it 
will receive a 15-MHz signal; but if it 
were tuned to 10. 1 MHz, it would re- 




LI/CI-OrSIHEOFREQ 
L2/C2- CONVERTED 

OUTPUT FREQ 
L3/C3-XTALFaEQ 



FIG. 2 



ceive a 14.9-MHz signal. Are you con- 
fused about why tuning the receiver to 
a higher frequency would let you re- 
ceive signals that are lower in fre- 
quency? It is because the frequency of 
the converter's crystal oscillator is 
higher than the frequency of the desired 
signal. Thus, the output of the mixer is 
25 MHz -14.9 MHz, or 10.1 MHz. If 
the oscillator's frequency were below 
the SW-signal's frequency, tuning the 
receiver to a higher frequency would let 
you receive signals that were also higher 
in frequency. 

The preceding examples are the 
primary uses for crystal-controlled con- 
verters. While it's difficult to locate a 
shortwave converter these day, if you 
have had any experience with winding 
your own coils, and you own or can 
borrow some form of dip meter (that de- 
vice is used to determine the resonant 
frequency of a tuned circuit), you can 
probably use "junk-box" parts to 
throw together a converter for the fre- 
quencies below 30 MHz, such as the 
one shown in Fig. 2. 

That circuit has not been optimized 
for performance; it's strictly an experi- 
mental project whose values have been 
selected to provide some level of opeia- 
tion using, within reason, almost any 
components. For instance, you can 
trim the performance for the specific 
transistors you use. Don't hesitate to 
make changes; it's almost impossible to 
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A formula race car and A/S's new Model M-710 Formula-1 are more alike 
than you'd guess. The engineering strategy is identical: continually refine 
a proven basic design, within a set of strict operating parameters such as 

eiectromagnetic propagation and transmitter power, with one objective: 
MAXIIVIUIvl POSSIBLE PERFORMANCE. 

That's Formula-1, the direct descendant of A/S's original ciassic base- 
loaded low-band mobiie poiice antennas, and the culmination of over 25 
years of continuous design development. Born for performance, built to 
last. Formula-1 is today's new state-of-the-art in mobile CB antennas. 



• Precision- wound, water-proof "Big Momma" lype coil. Cool running 
- jilOO reserve power factor Ltfetime burnoul guarantee. 

• Factory tuned for general use: set-screw ultra-fine tuning. 

• Longer whip for more 'reach:' 

• 17-7 PH Stainless steel whip. Taper-ground to minimize range -robbing 

wind deflection at highway speeds. 

• Anti-static whip hall-lip for less noise, better safety 

• New quarter-turn quick -disconnect Lite tested over 2.500 times, 

• 1 7' pre -assembled cable, miniature in-line connector for 
easy inslallalion 

• Contour-forming protective mounting gasket for finished appearance 

• Complete hardware for both root-top or trunk-lip mounting. 

• 5 -year limited warranty 

FormuSa-l performs like a formula should and ovenakes anything else 
on the roads. Available now from your CB dealer. 



the antenna specialists co. 



/ffl™Aj(Qt? Support your heal REACT Team ...We do! 
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a membGf of Th« All«n Group 
la-^aSEuciid Avenue. Cleveland, Ohio 44106 
E>;pDrl 230OStiamesOrtv* 

Westbur^Ll NflwYOik 11590 
Canada A C Simmon 1J5 4 Sons. Lid 
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"blow" anything. 

Transistor Ql is a diode- protected 
dual-gate FET. A 4060 is suggested be- 
cause it's specifically intended for use 
in a mixer circuit. But if ail you have 
around is an RF amplifier such as a 
40673, give it a try. Transistor Q2 is a 
small-signal high-frequency NPN 
transistor. Any general-replacement 
type (such as a 2N2222, etc.) should 
work. 

The tank circuit made up of CI and 
LI is tuned to be resonant at the de- 
sired frequency: CI can be a variable 
unit as shown: or, if you wish, a slug- 
tuned unit can be used for Li. (As we 
said nothing is critical: that also holds 



true for the other tank circuits.) A 
second tank circuiti made up of C2 and 
L2, is tuned to be resonant at the con- 
verter's output frequency (for example. 
1000 kHz). A third tank circuit, made 
up of C3 and L3, is tuned to be resonant 
at the crystal's frequency; tune that 
tank circuit so that the oscillator 
'"Starts" reliably each time power is 
applied to the converter. The adjust- 
ment of C3 (or L3, if you chose to make 
it adjustable) will have a slight affect on 
the crystal's operating frequency; you 
can "zero ' the crystal frequency to 
within a few hundred Hz by fudging the 
adjustment of 03 (or L3). 
The crystal can be either a funda- 
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IS PROUD 
TO INTRODUCE 

h4on-Linear Systems 



High Quality Oscilloscopes 

Backed by 

A One- Year Warranty 



*(Excep4iDn' modd ,MS^J30 \i ^fi^V '^^fpP, 4C 6.&". tni heavier, al 1& lb(]i 
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THE TEST EQUIPMENT 
SPECIALISTS 

TOLL FREE HOT LINE 

800-223-0474 

54WEST46lr.STH£ET. 

NEW YORK, NY. 10036 212-687-JIS 
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Non-Linear Systems' trio of mini- 
scopes are accurate, affordable, 
portable. And there's one to match 
nearly every budget and need. 
Standard features on all models 
include an input impedance of 1 
megohm with 50 pF; maximum in- 
put voltage of 350 V; trigger modes 
in auto, internal, external and line- 
slope that's + or — selectable; 
graticule (4x5 division of 0.25" 
each); dual power sources operat- 
ing either internally from recharge- 
able lead acid batteries or external- 
ly from 115 VAC or 230 VAC {50-60 
Hz) via plug-in transformer; handy 
size (2.9"H x 6.4"V^ x 8.0"D) and 
weighs just 3 lbs.* 

Check the chart below for de- 
tails of model features and specifi- 
cations. 
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The remarkable Touch Test 20 DMM. With 
the Touch Test 20 Non-Linear Systems intro- 
duces the 2 lb. 4 oz. test lab. Now, with 20 
key test functions at your fingertips (plus the 
ability to measure 10 electrical parameters 
and 44 ranges), you can take one lab to the 
field instead of a cumbersome collection of 
individual testers. 

The new Tou<li Test 20 D M M features: 

■ Built in temperature measurement tincluding protK; 
F* and C) 

• Capacitance imeasurement 

• DC Voltage (200 MV - 1000 V) 

• AC Voltage (200 MV - iOOOVJ 

• DC Current (20O mA - 10A) 

• AC current (200 frA - 10A) 

• Resistance (200 fl -- 20Ma) 

• Diode Test 



mental or overtone type. If it is an over- 
tone type, the output frequency will be 
slightly different from the marked or 
calculated value; again, you can com- 
pensate for that by adjusting either C3 
or L3. 

Please keep in mind that the con- 
verter we've described is intended as a 
"junk box" or "experimental" project. 
Even so, while it won't perform mir- 
acles, it will do a creditable job. R-E 




"We're compatible on religion, love, 
and polilics, but not on imponani is- 
sues — such as videotape versus video- 
disc.'' ' 



INTERNATIONAL FM-2400CH 

FREQUByCY METBt 

FOR MOBILE 

TRANSMinERS/RECBVBtS 

Portable • Solid State • Rechargeable Batteries 

The FM-2400CH provides an accurate fre- 
quency standard for adjustment of mobile 
transmitters and receivers at predetermined 
treciuencies. 

The FM-2400CH with Its extended range cov- 
ers 25 to 1000 t^Hz. 

The frequencies can be those of the radio fre- 
quency channels of operation and/or the inter- 
mediate frequencies of the receiver between 5 
MHz and 40MH7. 

Frequency stability: ±.0005% from -1-50° to 
+ 104°F. 

Frequency stability with built-in thermometer 
and temperature corrected charts: ± .00025% 
from +25° to +125° (.000125% special 450 
MHz crystals available). 
•Tests Predetermined Frequencies 25 to 

1000 MHz 
• Pin Diode Attenuator for Full Range Cover- 
age as Signal Generator 
■ Measures FM Deviation 
.^fil^^^^ FM-24tKlCH (meter only) . 690.49 

1 I ^^ crystals (with temp. 

I ■ correction) $28.89 ea. 

1 I hf crystals (less temp. 

l^^^^^a-^^- correction} $21.92 aa. 

^r" .,^^ \ IF crystals catalog price 

Write for catalog 
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lHTERH*T>OHAL CRYSTAL MFG. 00., IHC 
10 ^!.D,1h LoQ C'iilahoma Cify. O^a. 73102 
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28 K 

PERSONAL 
COMPUTER 

Only 

$299 

Special Sale Price 



00 




WHAT A SMART INVESTMENT!!! 

• For Students and Schools 

• Learn to program a computer 

• Learn to operate a computer 

• For Programmers & Teachers 

• For Labs, Engineers, Etc. 

• For Small Businesses 

• For The Home Owner 

PLUG IN EXPANSION 



GREATEST BUY IN AMERICA 

It has color, sound and music with a 
powerful 6502 microprocessor (Like Ap- 
ple). 20,000 Bytes ROM with a 16K 
microsoft extended Level II Basic built in, 
8,000 Bytes RAM plug in expandable to 
32K RAM, Cursor, Real time, Full size easy 
to use 66 key professional typewriter 
keyboard, 62 keys with graphics symbols, 
4 programmable function keys. Higfi 
resoiutlon graphics, 512 displayable 
characters, Text display is 23 lines 22 
characters, 16 colors, will accept Tape, 
Disk-Plug In Cartridges. Has low priced 
plug in peripherals, Connects to any TV or 
monitor, Includes AC adapter, RF 
modulator. Switch box, Cables and self 
teaching instruction book • all in a 
beautiful Creme Colored Console Case. 
This is a powerful-full si zed-extra featured 
computer for only $299.00 

WHY SUCH A LOW PRICE 

Selling on a direct to customer basis, we 
save you the profit margin normally made 
by computer stores and distributors. We 
are willing to take a small margin to 
develop volume to cut our cost of opera- 
tion. 

COMPETITIVE LIST PRICES 
APPLE $1125, T. I. $525. ATARI $399.95, 
RADIO SHACK IRS 80 color with only 12K 
memory sells for $399.50. 

LOW COST PLUG IN EXPANSION 

Expansion accessories plug directly into 
this computer, extra RAM memory, Con- 
trollers, a Cassette, A Telephone Modem 
for only $109.00, an 80 Column Printer for 
$375.00, even the 170K Disk Drive plugs in 
direct. You do not have to buy an expen- 
sive expansion interface. 

GET JOB OPPORTUNITIES NOW 
Every newspaper has several pages of 
want ads for computer people. You can 
learn to operate and program a computer 
for these opportunities available to those 
who prepare for the computer revolution. 
This computer has extended Level II Basic 
with floating point decimal. Integer and 
String Arrays, Trig functions, Direct State- 
ment Execution, Multi-statement Lines, 
Cursor, Full screen editing, Color Com- 
mand Keys, Graphics, Scrolling, File 
Management, Upper- Lower Case, Direct 
Memory Access, Peek and Poke and much 
more! Assembly machine language is 
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available. We have easy to follow self 
teaching books and programs. 

INVEST IN YOUR CHILDREN 

Educate your children while they play. 
Every kid wants to play electronic games, 
,(We have some of the best). The next 
natural step for their curiosity is to try 
simple programming. They can do this in 
20 minutes with our simple self teaching 
instruction book. High schools are 
teaching computer math, science and pro- 
gramming - some start in grammar school. 
If you provide this computer as a Teacher 
and Tutor at home, before you know it 
your child will be writing computer pro- 
grams. You can use your T.V. to EDUCATE 
not frustrate your family and eliminate 
T.V. boredom with programs that 
challenge, stimulate and entertain the 
whole family. We have a wide variety of 
games, recreational, home finance and 
educational programs to choose from. 
Why pay $140.00 to $295.00 for an elec- 
tronic game when you can buy this power- 
ful computer for only $299.00. 

COMMUNICATE WITH THE WORLD 

Plug in your VIC telephone modem. Now 
you can get a world of infornlation through 
your telephone, plus electronic mail. Just 
dial up the information you want. LlPI wire 
service, stock market, historical informa- 
tion by topic from over 60 magazines, in- 
cluding New York times. Airline informa- 
tidn, order tickets, get weather informa- 
tion anywhere in the world, restaurant and 
hotel information, thousands of 
categories are on line for you, business, 
finance, education, entertainment, games 
etc. YOU'LL BE THE TALK OF \OUR 
NEIGHBORHOOD. Our telephone modem 
price is by far the lowest available. 

IMMEDIATE REPLACEMENT WARRANTY 
If your computer fails because of warranty 
defect within 90 days from date of pur- 
chase, you simply send your computer to 
us via United Parcel Service prepaid. We 
will "Immediately" send you a replace- 
ment computer at no charge via United 
Parcel Service prepaid. No one we know 
gives you this kind of warranty service.- 
Most computer warranty service takes 30 
to 90 days to handle - this fantastic "im- 
mediate replacement warranty" is backed 
by COMMODORE COMPUTER, a MAJOR 
national brand electronics manufacturer. 



SPECIAL SALE PRICE $299.00 
For only $299.00 you get the powerful 2SK 
COMMODORE VIC with 20K ROM, 8K 
RAM and Extended Level II Basic, The pro- 
fessional 66 keyboard, color, sound, 
music, self teaching Instruction book, AC 
adapter, RF modufator, TV switch box, 
owners manual, plus all of the other extra 
features listed, in a beautiful Creme Col- 
ored Console Case. 

SPECIAL SALE PRICE $379.00 
For only $379.00 you get the more power- 
ful 41K COMMODORE VIC with 20K RON/1. 
21 K RAM and Extended Level II BASIC, 
plus all of the extra features shown for the 
28K COMMODORE VIC! 

■15-DAY FREE TRIAL' 



DON'T MISS THIS SALE -ORDER NOW 

I I Please send me the 28K 

' — ' Commodore VIC Computer for 

$299,00 
pi Please send me the 41 K 
— Commodore VIC Computer for 

$379.00 

I I Special Data Cassette $69.00 

We ship C.O.D. and honor Visa and 
Master Card. 

Name 



Address 
City 



State . 



_ Zip Code. 



nVISA □ MASTERCARD D C.O.D. 



Credit Card No. _ 



Expiration Date 

Add $10.00 for shipping, handling and In- 
surance. Illinois residents please add 
6% tax. Add $20.00 for CANADA, PUER- 
TO RICO, HAWAII orders. WE DO NO EX- 
PORT TO OTHER COUNTRIES. 
Enclose Cashiers Check, Money Order or 
Personal Check. Allow 14 days for 
delivery (21 days for Personal Check 
orders,) 2 to 7 days for b^ohe orders. 
Canada orders must be in U.S. dollars. 



VIC 



ENTERPRIZES factory direct) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382-5244 to order 
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COMPUTER CORNER 



Microcomputer memory devices 



LES SPINDLE* 



AN IMPORTANT CONSIDERATION IN 

planning your computer system is 
making sure thai it has enough memory 
capacity to meet your needs — present 
and future. The amount of data that can 
be stored, and the speed with which it 
can be accessed, will play an important 
role in the efficiency of the system in 
handling your home or business appli- 
cations. You should not only have 
enough memory to take care of your im- 
mediate requirements, but also have 
provision for expanding thai memory as 
your use of the computer increases. 

Memory comes in two basic forms. 
The first is resideni memory^ — the 
memory that is usually located inside 
the computer and that is used to hold 
programs and variables when they are 
in use. The other form, external 
memory, is used for storing programs 
and data. Those programs and data, 
however, cannot be used by the com- 
puter until they are loaded into the 
resident (or working) memory. 

FlesJdent memory 

Let's take a look ai the memory 
options available to you, beginning 
with the internal memory capacities of 
your computer. All microcomputers 
have a certain amount of resident 
memory in the form of integrated cir- 
cuits, classified either as ROM (/Read- 
only Memory) or RAM (/Random 
Access, or /?ead->lnd- write. Memory). 
Both allow the microprocessor virtually 
instantaneous access to the data they 
contain. 

ROM can be compared to a phono- 
graph record — the data is fixed, and 
cannot be added to or subtracted from. 
It is used to store such things as the 
computer's operating system or a 
language (like BASIC) that will be used 
over and over, and which should be 
available to the user as soon as the 
computer is turned on. 

The ROM's that are supplied with a 
computer are usually designed from the 
ground up to contain specific data; it is, 
literally, built in. There are several 
types of ROM. though, that a computer 
user — with the appropriate equipment 
— can program himself. The first is 
called PROM (Programmable /Read- 
only Memory). It can be programmed 

"Managing Editor, Inlerface Age magazine. 



only one time and. if a programming 
error is made, a new PROM has to be 
"burned." An EPROM (Erasable Pro- 
grammable /?ead-Only Memory), how- 
ever, can be erased if an error is made, 
and the program reloaded. Even more 
valuable is the fact that, if the program 
contained by an EPROM is no longer 
needed, the fC can be erased and re- 
used for a completely different purpose. 

RAM. on the other hand, is designed 
for temporary data storage. Its contents 
can be changed or read at any time and 
without it a computer would be useless. 
RAM is used to hold programs and data. 

It is important to know that there are 
two types of RAM — static and dynamic. 
Dynamic RAM's are easier to design 
and manufacture, and new large-capac- 
ity RAM IC's first appear in dynamic 
form: the static versions follow later. 
Among the advantages of dynamic 
RAM is its low power-consumption and 
lower price, when compared to static 
memory. The disadvantage of dynamic 
RAM is that it is "leaky." and quickly 
loses its contents unless it is frequently 
refreshed. In the early days, refresh cir- 
cuitry was quite complicated, and 
dynamic-memory systems were re- 
garded as somewhat unreliable. Cur- 
rent dynamic RAM's and the IC's used 



to refresh them have been considerably 
improved and simplified: those are now 
widely used. 

Static RAM's, on the other hand, re- 
quire no refreshing. They will keep 
their contents intact until the computer 
is shut off. Static memories are more 
complex and expensive than their 
dynamic counterparts, and — generally 
— consume more power. Still, many 
computerists feel more comfortable 
with them than with dynamic memories. 

Adding memory 

There are several things to bear in 
mind when selecting add-on memory to 
extend your computer's capabilities. 
The first, of course, is whether it is 
compatible with the computer, [f the 
computer uses memory boards or 
cartridges, they must fit. That sounds 
obvious, but is still something to watch. 
.■Mso. if your memory is expandable 
simply by adding more RAM IC's. 
make sure that they are the proper 
type. Finally, make sure that the new 
memory does not take up physical 
space that may be needed for peripheral 
boards that may be added later, and that 
your computer's power supply can han- 
dle the memory plus whatever else it 
may be called upon to run. 




FIG. 1 
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The 20 MHz, dual trace oscilloscope 
that would normally cost $1 ,000 from 
someone else, now costs just $695 
from Gould. So it's like getting part 
of it free. 

How can we do it? With a special 
factory sale from us direct to you. 

No catches either. The OS300 
provides everything you need in a 
quality oscilloscope. 
Check these features 

• 20 MHz bandwidth • 2 mV sensi- 
tivity • Active TV trigger • DC 
trigger • Channel sum or difference 

• 12 lbs. overall weight • X-Y Mode 

• Z axis input • Color grouped con- 
trols • Triggers on frequencies up 
to 50 MHz 

The Gould OS300 is a compact, 
portable 20 MHz dual trace oscillo- 
scope weighing only 12 lbs. The 
scope is enclosed in a rugged metal 
housing that has a convenient carry- 
ing handle. The case size is only 
S'/j "x 12 "X 18", yet the display area 
is a large, bright 8 x 10 cm rectan- 
gular CRT. 

This instrument offers features 
usualty found in more expensive 
oscilloscopes including channel sum 
and difference, switched X-Y and 
2mV/cm sensitivity across the *ull 
bandwidth. A 2-volt DC coupled 
Z-mod input facilitates use with logic 
analyzer outputs. 

Triggering facilities include AC, DC 
coupling plus an active TV synch 
separator which automatically se- 



lects line/field triggering as the time- 
base speed is adjusted. 
Service and warranty 
The OS300 is covered by Gould's one 
year warranty on parts and labor ex- 
clusive of fuses, minor maintenance 
and calibration. And can be serviced 
at any of Gould's more than 20 ser- 
vice centers across the country. 
Order before June 30, 1982 and 
get two sets of x10 probes at no 
extra cost 

What could be better? Order 10 or 
more OSSOO's and you can get an 
even lower price of $643 per unit. 
How to order 

To order, simply call our toll free 
number, and use your MasterCard, 
VISA or American Express card. 

To order by mail, please use the 
coupon. And send your check, money 
order or purchase order. We regret 
that we cannot accept C.O.D.'s. 
Call 800-321-3035 and ask for 
operator #300 

Phones open Monday through Friday, 
8:30 a.m. to 4:30 p.m., EST. Have your 
MasterCard, VISA or American 
Express card ready. This number is 
for orders only. For information, you 
must write to Gould Inc., Instruments 
Division, 35129 Curtis Blvd., Eastlake, 
OH 44094. 

■> GOULD 

Electronics A Electrical Products 
CIRCLE 20 ON FREE INFORMATION CARD 



FREE TRIAL. Return in 15 days 
for a complete refund if not 
entirely satisfied. 

OS300 OSCILLOSCOPE 

PRICE $695.00 ea.* 

QTY 

AMOUNT 

add applicable 

sales tax ^ 

INSURANCE 

SHIPPING 

$6.95 ea.* 

•U.S. Dollars 

TOTAL 



Name 



Address 



City 



State 



Zip 

I^AILTO: Gould Inc., 

Instruments Division 
35129 Curtis Blvd. 
Eastlake, OH 44094 



Externat storage-devices 

Once you've decided nboui memory, 
it's time to decide wliat external storage 
device you're going to use to hold your 
languages, programs, and data when 
they are not resident in the computer. 

Audio-cassette type is the medium 
that seems to be most popular (and 
affordable) for home and hobby appli- 
cations. Its storage capacity is high, 
and its cost is low. A reasonably priced 
(550$ 1(X)) cassette recorder and several 
cassettes will start you on your way. 
Problems will quickly arise, however, 
when you stan trying to use cassettes 
for larger-scale applications. 

The major disadvantage of cassettes 



is that all the data on them is recorded 
serially. Just as one byte follows another 
onto the tape, so do whole files. Just 
trying to locate a particular file can be a 
time-consuming task, and updating it 
can be a nightmare. Cassettes are also 
slow — it can take several minutes to 
load in a file after you've managed to 
find it! 

In a business environment, you can't 
afford to spend time searching through 
cassettes and waiting tor them to load 
their contents into the computer's 
memory; you need something faster. 

The answer is a disk system. There 
are two types of disk systems: floppy 
and hard. Let's look at the floppy disk 
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famous Super 

■ with 48 of tKe most popular 

'problem-solving tools. From 

screwdrivers and nutdrlvers to pliers, wrenches, 

crimping tools and more. A super variety and super value. Ail 

uncondltionalEy warranted from Vaco, ot course. The Super Case 

and all the ottier fine Vaco tools can be seen In our new 1982 

catalog. It's free, just write. Say you want to take a good look at VACO. 

Vaco Products Company, 1510 Skokie Blvd. \ 

Northbrook, IL 60062 U.S.A. \ 
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first, since it is more widely used. 

Floppy disks are a sort of cross be- 
tween phonograph records and magnetic 
recording-tape. They come in two 
diameters: 5'/i inches and 8 inches and 
are enclosed in a square cardboard or 
plastic jacket to protect them (the disk 
surfaces are very delicate). Data is 
recorded as magnetic pulses on the sur- 
face of the disk. 

The beautiful thing about disks, as 
compared to cassettes, is that it is pos- 
sible to find and load anything that's on 
a disk in a matter of seconds, A directory 
is automatically maintained on each 
disk, indicating where everything is 
stored, and the disk drive's read/ write 
head can position itself anywhere on 
the disk in milliseconds. The speed, 
plus the conveniences offered by the 
software — known as the DOS (Disk 
Operating 5ystem) — that controls the 
comings and goings of data to and from 
the disk, make floppy disks ideal for the 
kind of situations encountered in small 
and medium-sized business — ^oreven in 
serious personal computing. 

It is possible to increase the storage 
capacity of a disk system. Initially, it 
will probably be "single-sided, single- 
density." which means that a 5'4-inch 
disk will be able to hold approximately 
90 kilobytes (the figure will vary de- 
pending on the design of the circuit that 
continued on pa^e 99 



Power Line 
Filters. 



Model 
LF6 




Model 

LF2 



These filters protect any sensitive electronic 
equipment from power line transient damage 
and radio frequenci' interference. Both 
nnodels offer common mode and differential 
mode surge suppression for power line 
"spikes", Rf interference Is suppressed using 
both inductive and capacltive components. 
Ideal for computers, test equipment or TV. 

LFZ i duplex outlet. 120V. e amps max. . . $39.3S 
LF6 three separately tillered duplex oullels, 

120 V. tola! fused capaciiy 15 amps. 

power switch and indicator lamp ... S59-95 

Add S2.5(l shipping and handling per order. 

Send check with order and provide street address 

for UPS shipment, Ohio residents add Sales T3K, 
Charge card buyers may call toli free: 

1-800-S43-5612 

In Ohio, or for 
ffiTTSS inlormation call: 
1-51 3-8662421 



R. L. DRAKE COMPANY 

S'lO Richard Street , Miamisburg , Ohio 453'12 

^^Ml INSTITUriimitL AND OEALEH INQUmiES INVITED ^^^^ 
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STATE OF SOLID STATE 



One IC voltage conversion 

ROBERT F. SCOTT, SEMtCONDUCTOR EDITOR 



WHILE EXPERIMENTING WITH SOLIU- 

siate circuits, have you ever wished 
ihat you couid power analog circuits 
from the supply you are using for digital 
circuits? Weil, it's not impossible. In 
fact, it's simple when you use the In- 
tersil CMOS ICL7660 voltage converter 
connected as shown in Fig. 1. Apply a 
positive voltage between pins 8 and 3 
and you'll get a negative voltage of the 
same value between pins 5 and 3 . Both 
voltages are measured with respect to 
pin 3, which is ground or the negative 
terminal of the battery or driving power 
supply. 
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FIG. 2 

Thus, in the 7660, we have a unique 
device that converts a positive-input 
voltage to a negative-output voltage 
with a conversion efficiency of 98% 
when Rj_ = «^ - Power-conversion ef- 
ficiency is 98% when Rl is 500Q ohms. 
Ouiput current is greater than 40 mA 
into a 55-ohm load. 

If you need a higher supply voltage 
for a portion of your circuitry, simply 
cascade two or more 7660' s. Need 
more currem? Connect two 7660's in 
parallel as shown in Fig. 2. That circuit 
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is useful when the load on a single 7660 
causes an excessive voltage drop. 

Normally, simple power supplies 
cannot be paralleled with any degree of 
efficiency because the output voltages 
and internal impedances of the in- 
dividual sources are never precisely 
equal. Thus, when two such supplies 
are paralleled, the one with the higher 
output will carry most of the load. In 
Fig. 2. each device sees the same input 
voltage and. since conversion efficiency 
is nearly ideal, the devices share the 
load equally. 

Each device has a separate "pump" 
capacitor UO /jF in this application). 
The CD4077 exclusive nor gate com- 
pares the device outputs at pin 2 and 
clocks one to maintain sync with the 
oscillator in the other. The scheme can 
be extended to deliver around 160 mA 
by paralleling four devices and using an 
extra logic gate. 

In an interesting circuit innovation 
described by Intersil, a 1.5-voll cell and 
a pair of 7660's were used as cascaded 
voltage doublers to deliver 6-volts DC 
to a 7126 3!/2-digit micropower analog/ 
digital converter driving a liquid-crystal 
display. The circuit is shown in Fig. 3. 

With 1.5 volts applied to the input of 
ICI. the first voltage converter, a nega- 
tive 1.5 volts is developed at pin 5. 
Converter IC2 sees a total of 3 volts at 
its input (1.5 volts from the battery and 
1,5 voits from ICI) and produces -3 
volts with respect to the output of ICl. 
The total voltage across IC2 pins 8 and 
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FIG. 3 



5 is four times the battery voltage, or 6 
volts. That is high enough to supply the 
7176 A/D converte,r and the 8069 volt- 
age reference. The external voltage ref- 
erence is needed because the A/D con- 
verter's internal reference works best 
with a power supply of over 6.5 volts. 
The 1.2-volt external reference insures 
that the A/D converter will work cor- 
rectly even when the battery voltage is 
low. 

Total battery dr^iin is typically only 
750 uA. Battery voltages up to 3.5 may 
be used. Diode Dl should be used 
whenever battery voltage can be ex- 
pected to exceed 3 volts. 

The ICL7660 is an inexpensive solu- 
tion to many voltage-conversion prob- 
lems. It's only S 1 .95 in lots of lOO. Your 
rnterstl distributor or favorite mail- 
order supply house should have it in 
stock. 

VMOS power devices 

Field-effect transistors (FET's) have 
been around as practical devices since 
about 1952. But for the next twenty 
years or so. they were strictly low- 
power devices capable of handling only 
loads of less than 1 wait. Thus, they 
were not able to compete with bipolar 
transistors and SCR's in power-han- 
dling applications. The reason for I hat 
is that in a typical FET. the current 
travels horizontally, just below the sur- 
face of the chip, and the maximum cur- 
rent density is much lower than that of 
coiuinuett on page 97 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 



• 6' rate$550pereach tnsertion. 

• Reaches 220.500 reaoers. 

• Fast reader service cycle, 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at no 
additional charge. 

Call 212-777-6400 to reserve space. 
Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to: mini-ADS. RADIO-ELECTRONICS. 
200 Park Ave. South. New York. NY 
10003. 



ONE MAN CRT FACTORY, easy operation. 

Process new or rebuild old CRT's for tv's, 
bus. machines, monitors, scopes, etc. 
Color, b&w, 20mm, foreign or domestic. 
3x6 ft. space reguired. Profits??? Average 
CRT rebuilding cost — $5, Sell for $100 = 
$95 profit; x 5 CRT's = $475 daily; x 5 
days = $2375 weekly profit. Higher profits 
outside U.S.A. Investigate this opportunity 
today. We service the entire world. Write 
or call: 

CRT Factory, 1909 Louise St., 
Crystal Lake, II. &0014, (815) 459-0666. 
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AT LAST! COMPLETELY REPAIRABLE 
TEST PROBES. MICROPROBES from 
Huntron Instruments feature a needle- 
sharp stainless steel point on a tele- 
scoping, length adjustable electrode in- 
sulated to withstand 1KV right down to 
the ground tip. Super-Slim valox probe 
bodies and 5 foot super^lex leads. All 
parts are replaceable! $9.95 + $3.50 han- 
dling. Add CALIF, or WASH. tax. Visa/ 
Mastercharge accepted. Huntron Instru- 
ments, 15123 Hwy. 99 Morth- Lynn wood, 
WA 98037 (800) 426-9265. 
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This DYNAMIC NOISE REDUCTION SYS- 
TEM is a significantly improved version of 
the NR-2 (featured in R.E. Aug./Sept. 79} 
employing the most advanced IC's to re- 
duce the noise in your stereo system by up 
to 14dB, Works with all program sources 
(including Dolby* tapes) to make your 
sounds virtually noise free. AAS-450, 
$189.00, VISA, M/C viieicome. Advanced 
Analog Systems Inc., 790 Lucerne Dr., 
Sunnyvale, CA 94086, (408) 730-9786. 
Dolby « is T.M. of Dolby Licensing, S.F. CA 
CIRCLE 10 ON FREE INFORMATION CARD 




2300 MHz DOWNCONVERTER kit 

for Amateur microwave reception. $35.00 
postpaid. Highest quality components. 
Send SASE for information filled catalog 
of other converter kits, preamps, acces- 
sories and parts. VISA and MASTERCARD 
accepted. 

SMP - Superior Microwave Products, Inc. 
PO Box 1241 Vienna, VA 22180 

1-800'368-3028 1-703-255-2918 

CIRCLE 2 ON FREE INFORMATION CARD 





AMATEUR MICROWAVE RECEIVER SYS- 
TEM (pictured) provides wide-band, high 
gain reception of amateur television trans- 
missions from 2.1 GHz to 2.6 GHz. View 
on your television. Order MAI: $169.95. 
MICROWAVE TELEVISION EDUCATION 
MANUAL includes detailed microwave 
downconverter, power-supply, and anten- 
na plans: $16,25. SUBSCRIPTION TELE- 
VISION EDUCATION MANUAL: $14.95. 
Add 5% shipping and handling. Informa- 
tive catalog: $2.00. ABEX, P.O. Box 26601- 
RE, San Francisco, CA 94126-6601. 
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Heart disease 
and stroke 

will cause half 

of all deaths 

this year. 



AUDIO DELAY LINE, Make your listenirtg 
room sound like a concert hall. The ARS- 
91 1 adds the effect of spacial dimension 
to your sounds; that big real fife feeling. 
Featured in R.E. (Sept./Oct. 81) ARS-91t 
Kit only $149.95. VISA, M/C welcome.— 
Advanced Analog Systems Inc., 790 
Lucerne Dr., Sunnyvale, CA 94086, (408) 
730-9786. 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 

• 6x rate $550 per each insertion. 

• Reaches 220.500 readers. 

• Fastreaderservicecycle, 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at no 
additional charge. 

Call 212-777-6400 to reserves space. 
Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to: mini-ADS, RADIO-ELECTRONICS, 
200 Park Ave. South, New York. NY 
10003. 




UNGAR HEAT GUN weighs 13 ounces, in- 
cluding 6' full length 3 wire cord. Positive 
control where precise hot air direction is 
required. Ideal For... • Solder Preforms 

• Shrink Tubing • Reflow soldering 

• Epoxy cunng • Expanding frozen fas- 
teners. UL Listed, 250 W, 120V AC, Sug- 
gested Resale: $70.00 Each. Available 
through your Ungar Distributor or con- 
tact,.. UNGAR, Division of Eldon Indus- 
tries, Inc., P.O. Box 6005, Compton, CA 
90220, (213) 774-5950, (800) 421-1538. 
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Digital logic probe DLP-50 is one of the 
most sophisticated logic probe. It's fea- 
tures are: 50 MHZ frequency range, high 
mput impedance of 10 MSL, wide range 
of power supply 4,5 to 30 VDC, Hi, Lo, 
Open/Bad, and pulse LED indicators 
Audible warning, and -much more at un- 
believable price of $54.95, plus 2,95 ship- 
ping and handling, Calif, add tax. Send 
for your free catalogue on our other prod- 
ucts. Masco Electronics, P.O, Box 45922, 
Los Angeles, Calif, 90045, (Check, M/0. 
VISA, and M/C are accepted.) 
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WAKE UP to a sunrise every morning. The 
new elarm^ sunrise is a revolutionary 
alarm that wakes you slowly and gently 
with a special sequence of lights and 
sound. Several models are available 
starting at only $89.95. Write for more in- 
formation: Lour Sales Group, Dept. 12, 
P.O. Box 94728, Schaumburg, IL. 60194, 
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NOVEL QUALITY KITS RDU-1 : Alternately 



flashes 2 (or more) LEDS $3.95. RDU-1A: 
Alternately flashes 2 (or more} lamps 
specify 6 or 12 VDC $3,95. RDU-2: 10-LED 
chaser $6.95, RDU-2A : 10-lamp chaser 
specify 6 or 12 VDC $9.95, RDU-3: 16-LED 
back & forth chaser $11.95. RDU-3A: 14- 
lamp back & forth chaser specify 6 or 12 
VDC $14.95. RD Unlimited, GPO Box 1879, 
New York City, N.Y. 10116, Win. order 
$15.00 add $3.00 for shipping NYC/NYS 
residents add appropriate tax. 

CIRCLE 92 ON FREE INFORMATION CARD 



Digital sound from your analog recordings? 
The ASRU improves the dynamic range of 
records and tapes by 18dB. See R-E cover 
story 3-4/81 or send for free catalog. Kit: 
$110 postpaid, M/C, VISA, Orders only 
800-227-1617. Oper. 191. Symmetric 
Sound Systems, Inc., 91 2B Knobcone PL, 
Loveland, CO 80537. 
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YES, 300 Watts RMS... build this 'BRUTE' 
amp easily with our special HEATStNK 
and PCS kit ... complete with instructions 
... only $24.95 US/PPD. For fast delivery, 
send a cashiers check or money order only 
NO COD PLEASE, to: DACOR LIMITED, 
P.O. Box 683, Station Q, Toronto, CANADA 
M4T 2N5. 
CIRCLE 12 ON FREE INFORMATION CARD 



VERSATILE LABORATORY POWER SUP- 
PLY delivers a fully regulated output from 
to 30 VDC at to 2A. Ripple and noise is 
less than 250 uV RMS. Model 3002A fea- 
tures continuously adjustable current 
limiting and precision constant voltage/ 
constant current operation with 'auto- 
matic crossover. " Unit can also be used 
as a current regulated power source. Only 
$119.95. Electro Industries, 4201 W. Irving 
Park Rd., Chicago, IL 60641, (312) 736-0999. 
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AMATEUR MICROWAVE RECEIVER SYS- 
TEM 36' Parabolic antenna, receives 2.1- 
2.5 GHz with over 55 db system gain. 
$199.95. REPAIR, we repair all makes of 
communications equipment, including 
amateur microwave. Large line of elec- 
tronic kits and parts. Send $2.00 for cata- 
log, refundable on first purchase. VISA & 
MASTERCARD ACCEPTED. SRS PO BOX 
50, East Detroit, Ml 46021 (313) 791-5551. 
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SERVICE CLINIC 



Troubleshooting !C circutts 

JACK DARR, SERVICE EDITOR 



INTEGRATED CIRCUITS ARE STRANGE 

and mysterious things to many of us. 
However, as times change, so must we; 
and because IC's appear to be with us 
to stay, we're going to have to learn to 
troubleshoot the circuits they appear 
in. The question is: How do you trouble- 
shoot something that looks like a black 
bug with 24 legs? 

The answer is to determine what the 
function of the IC is supposed to be. 
and then to see whether it is doing what 
it's supposed to. Check the inputs and 
the outputs. If it's a demodulator, is it 
demodulating? If it's an amplifier, is it 
amplifying? And so on... 

Taking a comparatively simple de- 
vice, an audio-preamp driver IC, we 
should see low -level audio signals at 
the input, and the same signals, at a 
much higher level, at the output. The 
output drives the base of the audio-out- 
put transistor, (Some IC's have the out- 
put transistor built in, in which case 
they drive the speaker directly.) To test 
the IC, feed a low-level^ — about one- 
volt peak-to-peak — audio signal to the 
input. Then, check for the normal 
signal-level at the output. That can be 
as simple as listening for it. If you don't 
hear anything, scope the output of the 
IC. If there's a signal there, the output 
transistor isn't working; check it. Input 
and output pins of an IC, as well as 
normal signal-levels, can usually be 
found on the schematic of the device 
giving you trouble. 

If there's no output from the IC, 
check the DC voltages around it, starting 
with the DC-supply pin. It is connected 
to the DC power-supply, usually through 
a dropping resistor. If the voltage is off. 
check the resistor, and any bypass 
capacitors that may be connected to the 
power-supply pin. If the resistor shows 
signs of overheating, you may have 
found the problem. The chances are 
that the IC is internally shoned, or a 
bypass capacitor is bad. If the supply 
voltage is present but incorrect, check 
all the other pins of the IC. Some may 
have no connection, or go directly to 
another IC. but others may have small 
resistors to ground, or capacitors, on 
them; check them out, and make sure 
that the DC voltages are correct. They 
are produced by the IC and, if one or 
more is not there, the IC is probably 
bad. Be sure to check all the external 



components before condemning the IC, 
though! Some sets use the audio- 
preamp driver IC as a volume control — 
its output level is determined by a 
variable control-voltage. Make sure 
that the control voltage is normal, and 
varies as it should when the volume 
control is turned. 




FIG. 1 



results and the trouble is still present, 
look for pins witli only a bypass capaci- 
tor, or somethingelse, on them. If you 
see a signal on any pin with a bypass 
capacitor, the capacitor is very likely 
open. Also, the 3.58-MHz reference- 
oscillator signal is often brought out to 
an external tint-control; check all the 
components in that circuit, too. Open 
or leaky capacitors can cause feedback 
and some very strange symptoms! 

Troubleshooting circuits containing 
IC's is really very simple: Any circuit 
has an input and an output. If signal is 
OK on the input, but not on the output, 
and all the external parts are good, then 
there's nothing left between those two 
points but the IC. 




FIG. 2 



We can still use the same basic tests 
with a much more complex but basically 
similar type of IC, such as a color de- 
modulator. Feed a known input-signal 
to the IC and check its three outputs (in 
this case) to see whether or not there's 
a signal present at each. The input signal 
can be the video output of a color-bar 
generator, and will show a "comb" 
pattern (see Fig. I). Use your scope to 
set the input level indicated on the 
schematic. The three outputs should 
bear the familiar "tazy-S", or "rocker" 
shape shown in Fig. 2. Each output 
feeds the input of one of the three color- 
amplifier transistors. Your schematic 
should indicate the correct peak-to- 
peak voltage for each IC output. 
Normally, the red and blue outputs will 
be stronger than the green one. 

If you see an input but no output, 
read all of the DC voltages developed 
on the IC pins. If one pin is supposed to 
have -^3.6-volts DC. for example, with 
a small resistor to ground, and the re- 
sistor is OK but the voltage is missing, 
the IC may be bad. Check DC voltages 
at other pins; you may find more of 
them ofT. and if that's the case, it's a 
good sign thai the IC is bad. 

If the DC-voltage tests don't produce 



If the problem is intermittent, don't 
ignore the IC's when you're hunting for 
it! IC's can develop thermal intermiitents 
just like other components. In one 
situation that came up some time ago 
(and has dropped up several times since) 
the 3.58-^lHz reference signal of a well- 
known rritike of receiver dropped out 
intermittently. The oscillator was made 
up of a sirhple op-amp and a crystal. 
The IC would get hot, and the signal 
would disappear. (By the way, the best 
cure we fdtind for that was to use an IC 
of a different make from the original! 
Sylvania, GE, and RCA all had exact 
substitutes for it.) 

Audio distortion showed up in a 
small blatk-and-white set that had an 
audio IC with a built-in output transis- 
tor. Cooling the IC cleared up the dis- 
tortion, so the IC was replaced. Unfor- 
tunately, the same symptoms showed 
up with the new one! The final "fix" 
was to cement a small heat sink, made 
of a shallow U-shaped piece of thin 
aluminum, to the IC case. That kept it 
cool enough so that it didn't act up. 

Replacements for some "unknown" 
IC's are hard to find, especially in the 
case of some of the imports. Sometimes 
we have been able to tlnd a substitute 



Economy. Accuracy. Portability. Versatility. 

Whatever's important toyou^ 

count on us. 
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When it comes to frequency counters, 
we've cut the industry giants down to size. Whatever 
and wherever you're counting, we offer you far more 
performance for far less money. 

Start with our portable handheld MAX-50 count- 
er. At just $77* it delivers precision six-digit frequency 
readings to 50 MHz. It features easy instant operation, 
ideal tor audio, VHF and UHF applications and is 
available with a complete line of accessories and 
input cables. 

l=or a larger (0.43") display greater accuracy or 
TTL compatibility our portat)le eight-digit MAX-100 is 
the natural choice. With a range of 5H2 to 100MHz, it's 
perfect for audio, video, microprocessor and RF 
applications, in lab, production line or field. Especially 
when you consider its ±4ppm accuracy versatility and 
complete line of accessories at a low $149* price. 

For more demanding challenges in process 
control, audio applications and low frequency count- 
ing, our remarkable Ivlodel 5001 Universal Counter- 
Timer, priced at only $360*, offers a range of DC 
through 10MHz. Measuring frequency (selectable gate 



times .01, .1, 1.0, 10 sec), frequency ratio, period, 
multiple period average, time inten/al, time interval 
average and event count— on a bright, 0.43" eight-digit 
LED display All, with full input signal conditioning on 
two input channels, and variable display sampling rate. 

For the ultimate in high-precision, our Model 6001 
is your best value. It covers a range of 5Hz to 650MHz 
with a unique NBS-traceable 10MHz TCXO with 
0.5ppm accuracy And boasts selectable gate times, 
switchable low-pass filter external timebase input, 
buffered timebase output and a bright 0.43" eight-digit 
LED display. Priced at just $489*, its performance is 
unequalled by counters at twice the price! 

When you consider that all our counters are 
guaranteed to meet or surpass published specifica- 
tions, isn't it time you had a Global Specialties' counter 
on your bench? 



GLOBAL 



Call toll-free for details 



70Full(mTerr New Haven CT 06509 (203) 624-3103 TWX 710-465-12?? 

OTHER OFFICES San Frandsco (415) 64S-0611.TWX 310-372- 7992 

Europe- PhoiVE Saltran-WalQen 0799-21682. TLX 8174?? 

Canada. Lea Finhler Lid.. Dawnsview. Onlano 



SPECIALTIES 1 - 800- 243- 607 7 

^^" ^^^■*^^" B^^r During business hours 

CORPORATION 



'Suggested U.S. resale Puces, specilicalions sutiect to change without noiice © Copyright 19Bt Global Specialties Corporation. 

See us at EDS booth nos. K26, 28; L25, 27 
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NEVER BUY BAHERIESAGAINI 

wiTx OUR PATiNTED **SLEEVE ADAFIER" 

RECHARGEABLE BAHERY SYSTEM 
COMPLETE WITH 4 SANYO "AA" SIZE 
RECHARGEABLE BAHERIES, 4 SETS OF 'X" & 
"D" ADAPTERS AND THE CHARGER. 



The "AA" cell with ADAPTER'S will power most products that require "C"' or "D" batteries. 
Rechargeable over and over again, ir definitely. One size fits all. SAVE MONEY Z WAYS. End repeated 
purchases of costly throwaways. Eliminates need to buy rechargeable "C" S "D" cells. Complete 
System $19.95»NEED MORE? "AA" batteries $2.10 each "Adapter sleeves $1.50 "C" & "D" set* 
9 V rechargeable $8.49 each 'Additional chargers $6.95 (will charge 2 or 4 "AA" or one 9 volt) 

MC/VISA Accepted. Give card number and expiration date. 
Postage and Handling $2.50 N.Y. State add 7y4%. Send check/Money Order 

BURTON PRODUCTS Corp. Dept. Ra-5 P.O. DRAWER E. CORAM, N.Y. 11727 
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Designing 
Digital Systems 

Two programmed learning courses: 
hardware and software; theory 

and application. 



Design oi Digital Systems - Six volumes 



ADVANCED COURSE 
DESICtN OF DICilTAL SYSTEMS 

Six iargt-loimai volitinti — aicA I'l V' x S'Jm", 

CONTENTS 

The conlertls &f Dasign of Diqis^l Sys- 
terra inclLide: 

Bock 1:0i;;lal. h>exade[:imal and binary 
nurrber syslems; repreMntaiion o! ng^^- 
tltfe numlMfs; complementary systems; 
binary muUlplicdiLDn and division. 

Book £: OR and AND Tunctionsi lo^ic 
aalei; NOT, exclusiv^frOfl, HAND, NOH and 
ex Illusive - NOR Tunctions; multiplia mpul 
QAlfts; Iruth tables; DeMorgan's Laws; 
canonic-al lornris; logic convenlions; Kar- 
naugh mapping; irir€e-$taifi' and wirtd 
logic'. 

Booh 3: Mati adders an>i3 tull adders; sub- 
traclors; serial and parallel a^ld^rs; pro- 
cessors and arithmetic lo{]ic units {ALUs}; 
mullipMcatiori ind division systenns. 

SooX *: Flip'Hops: shilt rogislers: 
a synchronoLiS counters: ring, Jotinson and 
««CliJ5ive-QR leedtuack counter, random 
access memories {RAMsl: read-only 
mennories [ROMs), 

Book 5: Structure of calculators; key- 
board encoding: decoding: display data; 
reoisifir systenns; conirol unit; program 
ROM; address decoding; instruction selS; 
instruction d^odmg; conlroi program 
struclure, 

Book &;OenlTal processing unit (CPU); 
memory organlzallon; character represen- 
lalion; prograrri slorage; address modes' 
mput/oulpu'. systflmsL prog-ram interrupls; 
inlerrupl priontis-i programming: assem- 
blers; executive proprains, opa'rating 
systems, and lime-stiaring 

OUR CUSTOMERS 

Design ot Digital Systems has been 
bought by more tlran hall Itie bO largest 
corprnalions in Amtnca, and by Motorola, 

Intel. DEC, Naiional Semiconductor, Fair- 
chnd. Genaral Instrumenl. Hewlett^ 

Packard., H«th Co,, M.t.T , NASA, Smith- 
sonian Institute, Bflil Telephone Labs, And 
many, many more, as well as corporations 
artd individuals m over iiQ countries. 



BASIC COURSE 



DMM Ccnnilir I PlQitil Connitn 
logic and I U>^ «d 

Ekftnnici Inctmilia 



QLlXTh 




Digitaf Computer Logic A Ehctronics 

CONTENTS 

Digital Computer Logic and Eleclroni[:^s 
Is designed tor the beginner. No mathe- 
matical knowledge other man simple arith' 
metic is assumed, ihrjugh you should have 
an aptiludc For logical thought. II consists 
of i volumes — earih ii'A" kSv*" — and 
serves as an introduction to the Subject ol 
ftliflilal elflclronics. 

Con|0ni$ Include^ Binary, ooiai and 
decimal numtier systems; conversion be- 
tween number systems; AND, OR, NOR 
arid F4AND gaies and inverters. Boolean 
algebra and truth tables: DeMorgan's 
Laws; design ol logical circuits using NOR 
gates; Ft-5 and J-K llip-Hcips; Binary 
counters, shift rs^lsters and hall-adders, 



NO RISK OUARAKTEE 

There's absotuTely n^o risk to you. It you're 
not completely satisfied with your courses. 
simpty return them \o CLI within 30 dey^ 
We'll SBind you a lull relund, plus rtTurn poa^ 
age. 

TA)t PEDUCTIB^JE 
In most r^aseS, the lull cost ol CLI OOUrus 
can t>e e tax deductible expense. 

PHONE ORDERS - FHE£ 

To order by phone, call (ei7) 654-3657 
wilh your credit oard inlormetion. It won't 
cost you a dims, because we'll deduct the 
cost ol your call Irom the price ol the courses 

yCu Order. 

TO ORDER BY MAIL 

You may ueb the ardar torm belOw If <fC^ 
vHK bu! yon don't need to, Just sand your 
check or money order (payable to Cam- 
brid99 Learning. Inc. to the address tJsCcw. tt 
you dwi'l use the order lorm, make sure your 
address is on your check or the envelcpe, 
and write "DOS"' (Design of Digital Sys- 
tems) ■ "DCI.E;" (DlgliEal Computer Logiic & 
Electronics), or "bolti" (bolh courses) on 
your check, 

Mass, Residents add S% sales lax. We pay 
all shipping costs. 

We also accept company purcnase or- 
ders, 



The prices stiown include surface mail 
postage anywhere in the world. Air mall post- 
age costs an extrs $10 tor bolh courses {10 

volumes) . 

EUBCOUHTS 
Call or write lor delails ol educational and 
quantity discount s, arid lor deeler costs, 

SAVEU 

IT yOu arder boTh cOurSas. yau fia've S^. Order 
at noot>llgallon toda^. 



CAMBRIDGE 
LEARNING Inc. 



1 JudiEh Dnva 
North Reading, 
MA 01 864 



Call (517} B&4-3fi57lC 

order by ptione — free. 



7 days, 24 hours 



T« Cambride* Luntlna Uk^ 1 **i»tti Udrtt, Horn Msdlna, HA 6tKA 




PI»3D send me 




s,Dla at Design ol DiQilalSySier^E S19'9a 


s 


&el3 0lDigiUiCc>mpuEer(x>giC£El>»ctrori<CS i^^9*l 
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EKkOMd it Ctmtk/ttianwf Wd«r [p«yabl« IQ C«Fnb(ldQ* L«arnir(|i Inc.) hV IQEU 


s 


NAME . 




ADDRESS 
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- Order tiee oy phofie 

- MafttextiBrgs/VISA 

' NQShlppin^jchargfis 

* Maney.back guarantee 

* Tax dedifctstila 

* Savfr $& 
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part by determining ttie function of iKe 
IC and then looking through the list of 
IC drawings in the front pages of 
replacement part guides. They show 
functions, pinouts (a description of 
what each pin of the IC does) and so 
on. There's no guarantee that that 
method will work in all cases, but its a 
good place to stan. If there are any 
numbers on the IC. check them against 
those in the guides, and also take into 
account the letters at the start of the 
number — they can be important, R-E 

SERVICE 
QUESTIONS 

HELPFUL HINTS 

Douglas Hoff of Vacavilie. CA sends 
these hints for the GE AC.B chassis: 

The set was dead, with no voltage on 
horizontal driver Q55I. I ran a jumper 
wire from the junction of C55l/Rfi51 to 
the cathode of Q980. the start-up SCR. 

After that, vertical deflection was 
poor, with jagged edges on the raster. 
Resistor R650 was burning up. I added 
more jumpers through eyelets W4IA 
and B and soldered them together, then 
did the same for eyelets W42A and B. 
(You'll find the eyelets clearly marked 
on the bottom of the board.) With the 
jumpers, normal operation was re- 
stored. 

Thanks uery much Douglas! That's 
the kmd of field feedback a ht of us 
need. 

NO HIGH- VOLT AGE 

This RCA CTC-81 has no raster and 
noise in the sound. I've got DC voltage on 
T402 (the driver transformer for the trace 
svnitch) and there is a gate pulse on the 
retrace switch, but no waveforms on the 
transformer! Sometimes the set wilt kick 
on and play; when that happens, every- 
thing tests out normal! I need advice!— 
G.K., Massillion, OH 

From the reaction when the fault is 
present, it sounds as if the retrace 
switch isn't doing anything — it could be 
open, and also apparently intermittent! 
Try checking it. or changing it. If it 
were shorting, it would blow the fuse; 
but if it's open, you'd get exactly what 
you see. 

{Feedback: You were right — the re- 
trace switch was open. Thanks.) 

NO HORIZONTAL SWEEP 

A Sony TV-740 came in with just a verti- 
cal line in the center of the screen. The 
solution seemed easy— find the break in 
the yoke circuit. It turns out that C810, 
3.5 fxF, was open. Since I didnt have an 
exact replacement, I used a 3.0 nF, 500- 
volt-DC capacitor and a 0.47 iiF, 100- 
conriniied on pa fie 98 



15MHz DUAL TRACE 
PORTABLE OSCILLOSCOPE 

PORTABLE 

Soar Corp's new Model MS- 301 5 
small scope (4% X 8% x1 1%) comes 
complete with FOUR operating power 
choices buiK-inl 

1. Internal NiCad batteries and auto 
re-charge system. 

2. AC 90 to 1 30V, 

3. AC 1 80V to 260V all at 48 to 
440 Hz and 

4. external DC 11 Vto 30V (runs on 
your car/boat battery). 




MODEL 3015 



VERSATILE 

Dual Trace DC to 1 5MHz with sen- 
sitivity of 2mV to lOV/Div on 12 
ranges, your choice of 5 operating 
modes, plus X-Y, add, subtract, 19 
sweep ranges from 0.5 fj, sec thru 
0,5 sec. with X5 mag. choice of four 
trigger modes plus Auto Free run 
and preset T\//H. 3.7" rect, CRT 
with internal graticle. Comes com- 
plete with two 1 0:1 probes, detach- 
able 3 conductor AC cord. FULL 
ONE YEAR LTD, WARRANTY. 



AFFORDABLE 



Quantities of: 

1-9 

10 & up 



$749.00 each 
675.00 each 



Available at selected distributors or 
write/phone: 



INORTH ST/JSOARI 

corporation 



AN FM^ 



AMKRU 

1 1 26 CorneK Avenue. Cherry Hill. NJ 08002 
Tel. (609) 488-1060 
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STATE OF SOLrO STATE 



continued from page 91 



a bipolar device that uses vertical cur- 
rent flow. 

.■Ground 5 years ago, a new FET tech- 
nology was developed to increase the 
current density of the devices. That in 
turn, led to the development of high- 
power FET's that feature both high- 
voltage and high-cuiTent capability. 
The technological improvement on the 
basic MOSFET, Vertical MOS or 
VMOS (also called V-groove MOS) 
owes its greatly improved characteristics 
and high-power capability to a "V"" 
groove channel that promotes vertical 
current flow. 



SOUHCF GATE 



SOURCE 




FIG. 4 

Figure 4 shows a cross section of a 
VMOS channel. The device is fabricated 
on an n-i- substrate that becomes the 
drain and provides a low-resistance 
current path. An n- epitaxial layer is 
added to increase the drain-to-source 
breakdown voltage and to reduce feed- 
back capacitance. 

Lightly doped p- bodies are diffused 
into the epitaxial layer to form channel 
regions. Smaller n-i- regions are dif- 
fused into the p- island to form source 
regions. The n- epitaxial layer and 
substrate now become drain regions. 

The V-shaped groove is etched 
through the source and channel regions 
into the epitaxial layer. A silicon oxide 
layer is then grown on the surface and in 
the groove and then aluminum metalliza- 
tion is added to form source and gate 
connections. Finally, the entire chip is 
passivated (coated with an inert protec- 
tive material) to keep contaminants 
from entering the gate material. 

The vertical design of the VMOS 
technology gives it the following ad- 
vantages over the conventional MOS 
structure: 

1 . The length of the current channel 
is determined by the depth of the 
diffusion — a much more easily 
controlled factor than mask 
spacings used to define channel 
lengths in conventional MOS. 
That makes it possible to obtain a 
better width/length ratio and al- 



GET TO THE 

CORE OF 

YOUR APPLE® 



Sams wants to introduce 
you to the syntax and 
programming techniques of 
Applesoft with APPLESOFT 
LANGUAGE, a complete, 
easy-to-understand handbook 
written in a self-teaching 
format. Several ready-to-use 
programs are included which 
demonstrate most of the 
concepts covered. 

APPLE*- INTERFACING from the 
popular Blacksburg group 
helps you understand the 
important task of successfully 
interfacing your Apple to a 
variety of peripheral devices. 
Experiments are included to 
illustrate Apple interfacing 
fundamentals. 

Order both from Sams today 
and save more than 15%! 
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SAMS 
BOOKS 



TM 



APPLESOFT LANGUAGE, No 11811, t10 95 
APPLE' INTERFACING. No, 21862. S10 95 
Seio<bothbooki No. 21962 $17.95 



Amount of Order $_ 
Add Local ii\ii ISK where applicdbFe S_ 



Add Handling Costs t 2 00 

Total Amount of Order i 

n Check □ Money Order ~ VISA 

'3 MasterCard (Interbank No. ) 

Account No Expiration Date 



full payment by check, money order, or charge card 
must accompany your order. 

Name (print) . 

Signature 

Address . 

City. . State zip 



Call SD0-42e-369S toli-free. or 317-29B-S56fi for the 
name of your local Sami &Dok outlet or to order by 
phone (giye Sams Operator the code number in the 
box below). Offer good in USA only and expires 
6/31/62. Prices subject to change without notice. 

AQ 184 
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Electronic Troubleshooting 




Hickok's MX333 with 
VARI-PITCH®and LOGMRAK® 



Instantaneous VARI-PITCH speeds: 

• Voltage tracing 

• Troubleshooting in hard-to- 
reach locations 

• Tuning type adjustments 

• Resistance checks 

• Digital logic troubleshooting 

And . . . Detects signal charac- 
teristics and abnormalities not pos- 
sible with digital or analog meters. 



LOGI-TRAK replaces the best 
100MHz logic probes and offers; 

• Eyes on the probe tip, HI/LO 
indication 

• Instant identification of margi- 
nal states and fault conditions 

• 100MHz response 

• 5n sec pulse detection 



LISTEN to what the MX333 can 
do for you. Ask about our NO 
RISK 30 day Free Trial. 



HICKOK 




THE HICKOK ELECTRICAL INSTRUMEMT CO. 
10514 Dupont Avenue • Clevetanct, Ohio 441 OB 
[E16)541-S060 



lows higher current densities to 
be obtained. 

2. Each groove creates two parallel 
channels so the current density is 
inherently doubled. 

3. The substrate forms the drain 
contact so that there is no need 
to provide space for a metal drain 
contact on top of the chip. That 
reduces chip area and thus keeps 
saturation resistance low. 

4. The high-current density results 
in low gate-to-drain (feedback) 
capacitance because the portion 
of the gate nearest the drain 
(called the overlap) is in the bot- 
tom of the V groove. In a conven- 
tional MOSFET, extra drain-gate 
overlap must be provided to 
allow for possible mask misalign- 
ment. Tht increases the gate-to- 
drain and gate-to-source capaci- 
tances, 

5. The epitaxial layer of the VFET is 
lightly doped so it absorbs the 
depletion area from the reverse- 
biased drain-to-body PN diode. 
That greatly increases the break- 
down voltage while having little 
or no effect on other device 
parameters. 

Various designs of VMOS transistors 
have been developed by different 
manufacturers to increase such param- 
eters as speed, power- hand ling capacity, 
and voltage and cuiTent ratings. Names 
given those technologies include 
DMOS. VDMOS, TMOS, ZMOS. 
HEXFET and SuperFct. We'll get to 
them in a future column. R-E 



SERVfCE OUESTIONS 
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volt-DC one in parsllel. That caused 
more problemsl Now the sweep stops 
about P/z inches from the right, with bad 
foldover. Everything around the yoke 
checks out OK. Any Weas?— G.H., 
Alplaus, NY 

You had the right idea, but the wrong 
part! Since that capacitor is in the hori- 
zontal circuit, the original must have 
been a special type, with a special 
dielectric made to withstand the high- 
frequency pulses (like the ramiliar"4- 
legged capacitors). 

You'll probably have to get an exact 
duplicate. Sony's address is Sony 
Corp. of America, 8281 N.W. I()7th 
Terrace. Kansas City, MO 64195. Look 
up the New York State distributor and 
try him. too. 

HIGH-VOLTAGE PROBLEM 

I wrote you recently about a HV 
problem in an RCA CTC-68. One of the 
things you suggested was the HV-regu- 
lator transformer. That was it! The 
solder joints were bad. Thanks. 

Thanks to Jim L. Webb, Fox, OK, for 
the feedback. r-e 




FREE 




L.E.D.S 

A $2.00 VALUE 



You can now receive ten prime T-1 % or 
T-1 red LEDs absolutely free, it is our way of 
introducing you to the quality parts we of- 
fer 



ifSSEii' 



14803 NE 40th Dept. RE052 
Redmond, WA 98052 

Yes, Please send me 10 Free LEDs, plus 
your brochures on additional products 
available. I prefer Q T-1 D T-1 %. 



NAME. 



ADDRESS . 
CITY 



.ST=_ 



_ZIP_ 



Please Include $1.00 to help cover postage and 
handling. 
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Put Professional Knowledge and o 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY 




Earn Your 

DEGREE 

No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy-to-understand les- 
sons, with help from your home-study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees are ac- 
credited by the Accrediting Commission 
of the National Home Study Council. 

Our free bulletin gives full details of 
the home-study program, the degrees 
awarded, and the requirements for each 
degree. Write for Bulletin R-82. 
Granfham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 
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COMPUTER CORNER 
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controls the disk drive) and an eight- 
inch one about 250 kilobytes. 

Changing the disk-controller board 
can allow you to have twice the capacity 
on the same disk and drive you have 
been using by going to a double density^ 
format. In that format, the amount of 
data that can be stored on one side of a 
single disk is doubled. 

The latest in floppy-disk technology 
is quad density, or douhle-sided, 
double-density. There, two read/ write 
heads are used, one for each side of the 
disk, and a single eight-inch disk can 
hold up to a megabyte of data. 

Most disk systems can be expanded 
by adding extra drives. They usually 
come set for single-sided, single density 
operation, but many can be reconfigured 
to take advantage of the more advanced 
recording techniques. 

Beyond floppy disks are hard disks. 
They are usually aluminum platters 
coated with a metallic oxide and they 
rotate at very high speeds. Because of 
the high speeds involved, the read/ write 
head, unlike that of floppy-disk sys- 
tems, does not touch the disk, but floats 
very close to its surface on a cushion of 
air. Hard-disk capacities start at 5 
megabytes and go on from there. Hard 



disks are usually found in elaborate 
business systems, 

A recent — and more affoi-dable — 
hard-disk system appeared several 
years ago and is rapidly finding popu- 
larity in the microcomputer market. 
The Winchesier-technoiogy disk 
("Winchester" was its code name 
when it was under development) typi- 
cally uses 8- or 514-inch platters to give 
capacities starting with several mega- 
bytes and going up. Winchester drives 
are now available that can fit in the 
same space previously occupied by a 
standard 514-inch floppy-disk drive, but 
provide many times more storage ca- 
pacity. (A representative Winchester- 
technology system with floppy-disk 
backup is shown to the left of the com- 
puter in Fig. I.) Prices start out around 
$3000.00, but, when all the factors are 
considered, that is not a big price to pay 
if you are going to make extensive use 
of the system. 

The memory market — both resident 
and external — offers a staggering variety 
of choices. Those choices involve not 
only the medium, but also the quality of 
the product. It's a good idea to consult 
other computer users and to search 
through the ads, catalogs, and com- 
puter stores before making a decision. 
A computer cannot perform efficiently 
if it doesn't have sufficient memory. 
What it doesn't need, though, is pre- 
mature senility. R-E 



Get A GNOME 

the original micro-synthesizer 

Every day more people discover that P.MA's 
GNOME is the most ver^Atile, cost effective 
special eEfects device oti the market today. 

John Simonton's time-proven design 
provides two envelope generators, VCA» VCO 
and VCF in a low cost, easy to use package. 
Use aione with il'.i buiit in ribbon controller or 
miKi]f>' to use vt'ith guitar, electronic piano, 
polytonic keyboards, etc. 

The perfect introduction to electronic music 
and bfst ot nil, the Gnome is only $69.95 in 
eosy to assemble kit form. Is it any wonder 
why we've sold thousands? 




OIRECT INOUiRIES TO 



miAEIectronics, Inc. 

Sepl 5R lOZD W WiUhiK B> IklltlMil Clly. DK 73118 KDJI U3-9e!G 



( I Send GNOME MICRO- SYNTHESIZER 

Kit - . • . [SG9.% plus S3.00 poet age I 
I I Send FREE CATALOG 



name . 



addr«SS- 



|cits_ 



, state. 



, zip_ 
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THE 

PRESENTS NEW 



DUAL TRACE OSCILLOSCOPE MM 203 



Ht- -It- -):- Hr±4- r+r Hr- rfc- -!- 






HM 203 

High performance 

at 

low cost. 

$580 





Hameg introduces high performance at tow cost in the HM 203, a full featured, highly reliable, dual trace 
20 MHz oscilloscope. For only S5B0, the HM 203 has specifications normally associated with higher priced 
scopes. Bandwidth - DC -•■20 MHz • Risetlme 17.5 ns • Overshoot 1% max. • Y amp range 5 mv/cm to 
la v/cm • Max, input voltage SOOV • Timebase .5 MS/cm to .2s /cm • Sweep mag. xS • Trigger 5 Hz to 
30 MHz • X:Y ptot • Built-in probe calibrator and more. Its sturdy construction and light weight 11.1,2 lbs, J 
make the HM 203 equally at home in the (ie)d and on the lost bench, 
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(PROBES INCLUDED) 

A quality scope, 
made in the U.S.A., 
by a company with 
over 23 years 
experience, 

i-if^r^E:t3 

88-90 HaitorRA 

Port Washington, N.Y„ 11060 

Tot (516) 883-3837 
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Digital 
Multimeter 

The Drake DM23S0 Digital Multimeter is a 
convenient, small handheld liquid crystal 
display meter Ideal for the serviceman or 
hobbjiist. This S'h digit meter is auto-ranging, 
auto-^eroing. has polarity indication, and an 
over-range warning signal. Battery life is 
greater than 300 hours with a "low battery" 
indicator. A continuity test sounds a signal 
when circuit resistance Is less than ZO ohms. 
Dc accuracy is a basic O.H%. 

Batteries, probes, 20 amp currenl stiunt. spare 
fuse and soft carrying case all included at 535.95 
Add S2.50 shipping and tian tiling per order. 

Send check w/ith order and provide street address 
for UPS shipment. Ohio residents sdd Sales Tax. 
Charge card buyers may call toll free^ 

1-800-543-5612 

In Ohio, or for 
||]'fiiri9 information call: 

R. L. DRAKE COMPANY 

5« Rictiard Street. Miamlsburg. Ohio -(5342 

^m INS7i71III[>N«L mo DEALER iNQUIRlES IHVjTEI] ^^m^ 
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In general, spring reverbs don't have the 
best reputation in the world Their bassy 
twang" is only a rough approximation of 
natural room acoustics, Ttnafs a pity because 
it means that many people will dismiss ttiis 
exceptional product as just another spring 
reverb' And it's not In this extraordinary 
design Craig Anderton uses double springs, 
but much more ifTjportantly hotrods the 
transducers so that the muddy sound typical 
of most springs is replaced with the bright 
clarity associated with expensive studio 
plate systems. 

Kit consists of circuit board, instructions 
all electronic parts and two reverb spring 
units. User must provide power(±9 to 15v) 
and mounting (reverb units are typicallv 
mounted away from the console) 



CHARGE TO VISA OR MC TOLL-FREE 
1-800-654-8657 9AMiospf«csT mon fri 



DIRECT INOUIRIES TO 



BliA Electronics, Inc. 



gsprSADlD^DW WililiircBt 



cit>,t]K 73116 i4[ijiaii3-g6?e 



[ I S«nd the 6740 REVERB KIT S&9.95 plus 

shipping (s3) enclosed or charged. 
I I Send Free Catalog 



y I name_ 



100 L 



I address^ 
city 



_state_ 



-IIP- 



NEW PRODUCTS 



For more details use the free information card 
inside the back cover. 



DESKTOP COMPUTER, the Advantage, is 
the first completely integrated desktop 
stand-alone system to offer minicomputer- 
grade graphics capabilities. It includes a 
12-inch display, two S'/i-inch high-capacity 
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floppy-disk drives, an 87-key Selectric- 
style keyboard, and a choice of optional 
broad-ranging operations and applica- 
tions software. 

The Advantage is built around a 4-MHz 
Z80A and includes 64 kilobytes of random- 
access inemory (RAM). It features a 12- 
inch bit-mapped CRT display to produce 
bar charts, pie diagrams, plotted graphics, 
and 3-dimensional visuals, driven by an 
additional 20 kilobytes of RAM that sup- 
port the bit-mapping feature. With the Ad- 
vantage, small-business computer owners 
will be able to integrate graphics into 
their everyday business without paying a 
premium. The Advantage is priced at 
$3999.00.— North Star Computers, Inc., 
14440 Catalina Street, San Leandro. CA 
94577. 



PHONO CARTRIDGE, model MV30HE. is 
designed excusively for model SME 3009 
Series It! and model SME3009 Series HIS 
tone arms. It is a high-performance, minia- 
ture cartridge that is integrated with an 
SME carrier-arm. The integrated design 
results in significantly reduced effective 
mass; it virtually eliminates headshell 
resonances, and provides easy-to-mount 
convenience. 

The model MV30HE features a distor- 
tion-reducing hyperelliptical stylus, the 
tip of which provides as much as a 25% 
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reduction of distortion over a conven- 
tional bi-radial (elliptical) stylus. Its low 
mass allows the stylus assembly to follow 
the record groove not only up to, but 
beyond, the theoretical cutting velocities 
of today's recordings. The "HE" stylus as- 
sembly also incorporates a telescoped 
stylus-shank structure for reduced effec- 
tive mass, without sacrificing stiffness. 

Installation of the model MV30HE simply 
requires plugging the carrier arm into the 
tone-arm pivot of a turntable. The inte- 
grated design eliminates the nuts, screws, 
and terminal-pin wires usually needed to 
mount phono cartridges. The model 
MV30HE has a suggested retail price of 
$230.00.— Stiure Brothers Incorporated, 
222 Hartrey Avenue, Evanston, IL 60624, 



MICROPHONE, model PL88. is a dynamic 
cardioid vocal microphone, featuring 
voice-tailored frequency-response char- 
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acteristics; it is resistant to handfing- 
noise. Designed for the vocalist on a tight 
budget who is unwilling to compromise 
his or her standards of quality, the model 
PL88 features an on/off switch and, for 
additional flexibility, is available in both 
high- and low-impedance models. The 
model PL88 is priced at under $70.00.— 
Electro-Voice, Inc., 600 Cecil Street, 
Buchanan, Ml 49107. 



STEREO CASSETTE DECK, mode/ KX-70. 
uses metal tape and has an exclusive 
computerized memory that provides fast, 
automatic program access, as well as re- 
peat operation. 

Called the Direct Program Search Sys- 
tem (DPSS), the microprocessor-con- 
trolled memory expands the decks nor- 
mal functions to include fast-forward and 
rewind search of up to 15 music selec- 
tions on each side, as well as single-selec- 



riDri B K-i DM CDEB iMcnauATinN r:&Nn 
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tion and full-side repeat and re-record/ 
standby. The DPSS is easy to operate and 
features a multicolored LED display and 
lighted arrows as mode indicators. 

Electronic full-logic controls give in- 
stant response at tfie touchi of a button, 
and allow ttie listener to change modes 
wittiout an intervening "stop" action, and 
without tape stretch. Operation is simpli- 
fied further by smooth-action pocket 
loading, and the pocket is rernovable for 
easy head-cleaning and demagnetizing. A 
dual-motor system insures minimal wow 
and flutter, and provides fast handling of 
the tape. 

Other features include Dolby noise-re- 
duction; a newly developed amorphous- 
alloy magnetic head for optimum metal- 
tape performance; three tape-selector 
positions with automatic equalization and 
bias-matching; seven-LED peak-level 
meters; a timer/standby switch: single- 
operation recording; mic mixing; auto- 
matic jacks, and a headphone jack. The 
model KX-70 has a suggested retail price 
of $349.00.— Kenwood Electronics, Dept 
P., 1315 E. Watsoncenter Road, Carson, 
CA 90745. 



SPEAKERS, mode! Micro 10, are 13'/; x 
QVi X W2 inches, and have cabinets made 
from American black walnut. They feature 
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new 6y!-inch modified polypropylene 
woofers with I'/t-inch high-temperature 
aluminum voice-coils; leaf tweeters, cases 
lined with lead, and hand-rubbed oiled 
walnut cabinets. The mode/ Micro 10 is 
priced at $500.00 a pair. — Soundmates, 
796 29th Avenue S.E„ Minneapolis, MN 
55414. 



AMBIENCE ACCESS SYSTEM, modBl 
ARU, offers a unique time-delay system 
that adds nothing of its own to sound re- 
production. The listener receives the am- 
bience that is present in the recording: 
there is no extra reverberation, and the 
effect is that of being in the concert hall. 
The original signal is transmitted without 
modification to the front speakers, while 
the same signal is fed to the side speakers, 
with a time delay of .03 seconds. In addi- 
tion, a pair of rear speakers receives an 
uncorrelated signal that consists of the 
difference between left and right front 



channels, also delayed by .03 seconds. 

In most recordings, the extreme low- 
frequency signals are cut in mono; thus 
the difference signal tends to be bass-shy. 
To fill in the missing bass, a mono signal 
made up of the sum of the left and right 
front channels is added to the rear speaker 
at frequencies below 60 Hz. High fre- 
quencies are contoured for the side and 
rear speakers as they would be in the con- 
cert hall. A remote-control unit with a 25- 
foot cord permits sound levels for the 
front, side, and rear speakers to be ad- 
justed from a distance. 
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The model ARU allows the user to take 
charge of his total music system far more 
easily than any other system of its kind 
because all key functions are available 
through the remote-control section. It will 
function with any stereo system the user 
now has, and with any kind of music, as 
well as interfacewith virtually anything the 
user might acquire in the future. The 
model ARU is priced at $829.00.— Bench- 
mark Acoustics, 201 West 89th Street. 
New York, NY 10024, 

CORDLESS TELEPHOf^lE, model FF-4000, 
is microprocessor-based; the user can 
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Standard 
2 meter 
Scanners 
Amateur Bands 
General Communication 
jT'X^' Industry 
V^' rwarineVHF 
^ • Micro processor crystals 
Send 10' for our latest catalog, write or 
phone for more details. 
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RO. BOX 06017 

1^ Ft. Myers, Florida 33906 
all phones (813t 935-2397 




MOSFET 

Power 
Amplifiers 



'BUILT (N HEATStNKS 'ONLY 5 CONNECTIONS 
REQUIRED ■ S VEAR WARRANTY 

Choose ILP WOSFET cowor ampa *hGn yoii oeetl Ihe ut- 
mi^st fn perrormiance wilhoul spending brg mon&y Tftey 
,[>ri?vtde ;he Fdslesi P'Ossible slew rate, low dislorlion ^t 
high (requBncies, * beiler thermal subilily. MOSFET 
,0Owcr amps, work wMit complex loads wuhout djilicolly 
and wilhout crossoveir ■dislortior' Three models are 
available, wrth nrhiegral MeatSinK to moun1 on your owr^ 
chassis (opttonad rack mouni c.-abC'TicM avaitabi^li. Con. 
nection is simple — -/{a & pins. MOSFETs can be com- 
bined with ottier ILP modules to cfoaie almost any audio 
system, whatever your age or experience 
Uliffl-li speciTtcalfons Slew irale 20Vus. Rise lime 3 us 
S/N ratio 100 db. Frequency response (-3 dbj iS Hz - lOO 
hH2. THO (Typical a1 IkHif < 0.005'/,. )M[>(50Hz/7XH2 
4 n < 0.006'-^ 

M0S1 20 SO W/4-en (requires r45V) S79.95 

MOS200 120WM-Sn (f^utres * SSV] SI £9. 95 

M0&40D 240 W/4I) (requires ±55V) $199.9^ 

WHITE FOR FREE CATALOGUE LISTING; 

'BIPOLAR POWER AMPLIFIERS "HIFI PREAMPS 

■MlXeftS 'POWEF SUPPLY UNITS 'CABINETS 

-GUITAR ^REAMP and more 



GLaOSTOnE 

Electronics 901 Fuhrmann Qlvd . Quilalo, Nv. I420:i 
CALL [71^ S4907;i5 to order. Have your 
VISA or MasterCard ready. For intormation 
caU {416) 787'144& OF circle reader nymber. 
Dealer/OEM enqurries (416) 7&7'MSe In 
Canada! Gladstone Electronics. Toronto 
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Memotecti 64K Memopak 

The MemopaK is a 64K RAM pacK which exiends 

the memory of the ZX31 by a lurlher 56K. Design- 

ecl lo be in the price r^ng^ eKpected by Sinclair 

owners. Plugs drreclly inio the bach ol the ZXS1 

and does no! inhibil The use of the printer or other 

add-on boards'- Tber^ ia no need for additional 

power supply oi cables The MemopacK together 

wilh theZXei gives a (uil 6-4K, which is neilher 

switched r^or paged, and is directly addressable 

The unii is user Iransparent. and accepts such 

basic commands such as lODIM AOOOQ}. 

With the Memopah extenston IheZXBl ts 

iranslormed iF>lo a powerlul computer, suitable for 

business, leisure and educational use, al a Irac- 

tion of Itie cosi o( comparable systems. 



GiaosTonE 

Electronics. 901 Fghimann Blvd.. Bultalo. KIV 

14203. 

Call (71 S) 8490735 lo order. Ha« your VISA or 

MASTERCARD ready. $3 00 shipping and 

handhng. 

In Canadp. call (4161 787.1418. 
Mtall Gfders send check o' money order. Sorry 
no CODs. Circle reader seri^ice Cdrd for 
Sinclair soltware calslogue. 
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choose rotary pulse or pure tone-activated 

dialing, making this the first cordless tele- 
phone capable of full central-telephone- 
equipment interface. Features offered by 
the phone company such as call waiting. 
call forwarding, three-way calling, and 
speed calling can be used, via a special 
"hooic" Itey. 

The model FF-4000 has automatic dial- 
ing capability, which means that the user 
can store up to three numbers in memory 
and dial any one of them by just pushing 
a button. The auto-dial feature is protect- 
ed against power outages by an easily 
changeable 9-volt battery. There is also a 
security system, programmable by the 
owner, to prevent unauthorized use of the 
system. 

Very low power-level operation allows 
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longer performance from a single charge 
than possible with any other cordless tele- 
phone. Special circuitry permits the hand- 
set to be recharged fuily in under four 



hours. There is also a re-dial button, which 
permits one-button re-dialing of the last 
number called: a "battery-low" light, 
which indicates when the handset is in 
need of recharging; a "charge" light on 
the base, which indicates that the hand- 
set's batteries are being recharged, and a 
"power" light on the base to indicate that 
power to the base station is on. Other fea- 
tures include volume control on the hand- 
set and double modular external jacks on 
the base station (one for regular phone- 
line hookup, the other for any telephone 
accessories, such as phone-answering 
devices, etc.) 

The model FF-4000 has a suggested re- 
tail price of $349.95.— Electra Company, 
300 E. Country Line Road, Cumberland. 
IN 46229, 
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If you're looking for trouble, 
you came to the right place. 



UttMV,' 



ODB 



When you're testing circuitry, 
you need the best trouble- 
shooter around: The AP 
Test Clip. MWi*» 

It's made with a narrow 
nose shape that allows 
for easy attachment on 
high density boards 
Nallhead pins that 
keep probe hooks 
from sliding off ends 
Open nose design ttiat 
permits probe tip access 
to DIP leads. And a contaot 
comb that fits between DIP 
leads, eliminating any possi- 
bility of shorts. All these little 
design differences add up to the 
ultra-reliable, safe, quick DIP 
troubleshooting you need. 

You can buy AP Test Clips in 
22 standard or connector- 



,u*««**«ffff"^ 




compatible models in 11 sizes. 
(They're also available with 
long, headless test lead pins for 
attachment to AP 
jumper cable 
assemblies.) 
ap And every one is 

^K made with highest 

quality engineer- 
ing-and Industrial- 
grade materials 
for long life and 
reliability. 

So don't go looking for trouble 
until you've contacted your AP 
PRODUCTS distributor and 
ordered AP Test Clips— the best 
tittle troubleshooters around. 

Call TOLL FREE, 800-321 -9668, 
for the name of the distributor 
nearest you. (In Ohio, call col- 
lect: (216) 354-2101.) 



AP PRODUCTS 
INCDRPDRATED 
9450 Pine needle Drive 
P.O. Box BD3 
Mentor, Ohio 440B0 
[2-16J354-S101 



mode/ SOOr and model 9057, 
are ruggedly constructed injection mold- 
ed cases, made of high-impact polypropyl- 
ene, combined with molded polyurethane 
pallets. 
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Model SOOT (shown) measures 18 x 
13V2 X 6 inches, and has two pallets; it is 
priced at $107.00. The slightly smaller 
model 805T measures 18 x iS'/s x 5 
inches, and has one pallet; its price is 
$87.00,— Piatt Luggage, Inc., 2301 S. 
Prairie Avenue, Chicago, IL60616. 



CONSOLE The P/C Desk Console, has 
been introduced for the Sharp PC-12TI 
and the Radio Shack TRS-SO pocket com- 
puters with printer. Constructed of black 
plastic and measuring 8,5 x 16 k 2,75 
inches, it has room for three cassette 




In Europe, contact A P PRODUCTS GmbH ■ Baeumlesweg 21 • D-7031 Weil 1 • W, Gerrrrany 
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boxes, a full set of 3 x 5-inch cards, two 
paper rolls, a spare print ribbon, and the 
interface cable. The P/C Desk Console is 
priced at $19.95, plus $2.50 shipping, and 
67o tax for CA residents. — Fox/Walker, 
4650 Arrow Hwy„ BIdg, G-17, Montclair, 
CA 91763. R-E 
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NEW IDEAS 



Typewriter word counter 



HERE'S A PROJECT THAT CAN SAVE YOU 
some time when you need a manuscripi 
of a specific length, such as for a school 
project, a classified advertisement, etc. 
It will keep track of how many words 
you've typed, and display the total. The 
circuit uses Hall-effect switches (Sprague 
UGN-3020T, or equivalent) to detect 
keystrokes and spaces. 

The Hall-effect switches are sensitive 
to the presence of a magnetic field. In 
this project, permanent magnets are 
used to turn the switches on and off. 
When the magnet is near the switch, 
the output from the switch is logic 0; 
when the magnet moves away, the 
switch opens and, because of the 
10.000-ohm pull-up resistor, the output 
goes to logic 1 , 

The switches are connected to W of 
a 4043 RS flip-fiop. After the circuit has 
been reset, the output from that flip- 
flop is at logic 1 , At the first keystroke, 
the output from the Hall-effect switch 
goes to logic 0, pulling the flip-flop's 
output to logic 0. The output from the 
flip-flop drives the MC14553 three- 
decade counter. That counter is nega- 
tive-edge triggered, so the transition of 
the flip-flop's output from logic 1 to 
logic increments the counter. The 
counter's BCD output is then fed to the 
4511, a BCD-lo-7-segment display de- 
coder/driver, which in turn controls the 
3'/i-dig)t LED display. 

Each subsequent key stroke is ignored 
until the space bar is hit. Hitting the 
space baj- opens the space-bar Hall- 
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effect switch, which in turn resets the 
RS flip-flop. Subsequent spaces are 
ignored until the next keystroke is 
entered, and the entire cycle is repeated. 
If the space bar and a key are stiuck at 
the same time, the flip-flop's output is 
logic 1. and the next keystroke incre- 
ments the counter. 

When the count reaches 999, the next 
negative transition will clear the counter 
but set its overflow high. That overflow 
output is latched by a second flip-flop, 
14 of the 4043, driving the display's 
most significant digit (the 1 on the dis- 
play) on. The procedure then repeats, 
for a maximum count of 1999 words. 

For this circuit to work, the Hall- 
efTect switches and the magnets must 
be mounted inside the typewriter itself. 
One switch and magnet should be 
mounted so that they are close together 
normally, but move apart when any key 
is struck. The second switch and mag- 
net should be mounted so that they 
move apart when the space bar is hit. 
The switches and magnets are mounted 
using epoxy glue. Both sets of switches 
and magnets should be positioned so 
that the thick side of the switch (the 
side opposite the dot) is normally near 
the magnet's south pole. 

You can power the circuit any way 
you wish. One good way would be to 
use a wall-plug transformer with a 9- 
volt output. You could also use a 9- volt 
battery. If you do that, you may want 
to devi.se a display blanking circuit to 
extend battery Me.-Larry Dighera 



HALL- EFFECT 
SWITCHES 




FIG. 1 



NEW IDEAS 

This column is devoted to new ideas. 
circuits, device appiications, construc- 
tion techniques, helpful hints, etc. 

All published entries, upon publica- 
tion, will earn $25. In addition, Panavise 
will donate their model 333 — The Rapid 
Assembiy Circuit Board Holder, having a 
retail price of $39.95. It features an eight- 
position rotating adjustment, indexing at 
45-degree increments, and six positive 
lock positions in the vertical plane, giving 
you a fuli ten-inch height adjustment for 
comfortable working. (See photo below.) 




i agree to the above terms, and grant 
Hadlo-Electronics Magazine the right 
to pubiish my idea and to subsequently 
repubiish my idea in collections or com- 
piiations of reprints of similar articles. I 
declare that the attached idea is my 
own original material and that its pubii- 
cation does not vioiate any other copy- 
right, i also declare that this material 
had not been previously published. 



Title of Idea 



Signature 



Print Name 



Date 



Street 



City 



State 



Zip 



Mail your idea along with this coupon 
to: New Ideas Radio-Electronics, 
200 Park Ave. South, 
New York, NY 100^3 
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CORPORATION 




w/probey' 15MHz, Single Trace. 
1mV/Divto2V/Div.. 

11 Ranges. Ajto Fix Triggering 




ISi'flHz, Duai Trace. 
ImV/Oiv to 2V/0iv, 
11 Ranges, Auto Fix Triggering 




S695 

^w/prtrbesy ZOIVIHz, Duai Trace, 

ImV/ Divto2V/Div, 

11 Ranges, Alto Fix Triggering 




3DIWHr, Dual Trace, 
1mV/Divto2V/Div. 
11 Ranges, Auto Fix Triggering 

. . in stock now at your local 
SOLTEC® DISTRIBUTOR 



CaRPORATON 

116BJ Pendleton SI., Sun Valley. CA 91352 

Toll Free; 1-800-423-2344 

or, in Calif. 1-213-767-0044 
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SATELUTE TV RECEIVER 



continued from page 53 



3 



(At the uplink transmitter, the video is 
pre-emphasized to reduce degradation 
in quality during transmission and is 
dithered — or dispersed — at a 30- Hz rate 
to prevent interference to ground-based 
microwave links. The two processes 
must be '"undone" to recover the 
original video information.) 

A de-emphasis network after Q4 
made qp of R22, R23 and C45 removes 
the pre-emphasis that was added at the 
uplink source. Transistor Q7 isolates 
the de-emphasis network from the 
video low-pass filter formed by C46- 
C48 and L8. That filter is needed to re- 
move the audio-subcarrier components 
from the video; sometimes they can 
wreak havoc with devices like external 
RF-modulators. It should be noted that 
all stages so far have been direct- 
coupled to allow frequency response 
down to DC — an important factor for 
good video. Transistors Q8 and Q9 
form a x2-gain amplifier/ buffer stage 
that drives C49 and D5, a simple clamp- 
stage that removes the 30-Hz dither 
that would otherwise cause the picture 
to flicker. Following the clamp stage, 
emitter-followers QIO and QU provide 
enough gain to produce a one- volt 
peak-lo-peak video signal into a 75-ohm 
load. 

Audio demodulator 

FM audio from the satellites is trans- 
mitted on subcarriers in the 5.5-7.5- 
MHz range (with 6.8 MHz being typi- 
cal), making a tunable audio-demodula- 
tor a must. A high-pass filter consisting 
of C54. C55, and L9 couples the audio 
subcarrier to a second PLL stage, IC7, 
similar to that used in the video section 
with the exception that it operates only 
over a 5-8-MHz range, [is center fre- 
quency is determined by the capacitance 
across pins 12 and 13. That capacitance 
is formed by a varactor diode (D6) and 
C67. The bias on the varactor is ad- 
justed by the front-panel audio potenti- 
ometer; increasing the voltage increases 
the frequency of the PLL. The PLL fol- 
lows the FM subcarrier and outputs de- 
modulated audio at pin 14. That audio 
is low-pass filtered by R43 and C64, 
and applied to a x20 gain stage made up 
of half of 1C6, a dual op-amp. The out- 
put of IC6 is 1-volt peak-to-peak and is 
capable of driving a 600-ohrn load. 

AFC 

The AFC (Automatic Frequency 
Control) stage performs the important 
function of keeping the 4-GHz signal 
centered in the 25-MHz wide 70-MHz 
IF. Although that task sounds compli- 
cated, the AFC circuit is really quite 



The Original.^ 

A First in the industry, with 
over thirty years of use by 
satistted customers. 

Spray Pack Mark II 
gets into places of 
close tolerance and 
washes out the dirt, 
leaving a thin film of 
lubricant which lasts 
indefinitely, with zero 
effect upon current 
capacity and 
resistance. 
Spray Pack Mark II 
has been tested and 
proven in the Space 
Age and is still the 
finest I ubri-c leaner 
available. It is quick, 
safe, effective - a 
MUST for every tool 
caddy. 

Spray Pack Marfc II 
is the best -priced 
lubrl-cteaner. 

Available at Leading Distributors 
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COMPUTERS 

Complete Miaopioctssors line, oeiiiitiefals & Jemmh. 



Gran 12- Monitor . .Jt29.0C 
Bffli 12- MonJIor . . . .109.00 ■ 

Visicalc 200.00 

Microsoft im 320.00 

IDS PRISM ao . . .call us 
ri-745 tMO.OO 



SOROC IQ 135 795.00 

J\-mH 379.00 

Epsofl MX-80 ...... .call L>$ 

Color Monitor call os 

TI-SIO t395.00 

SO Column Board . . . .299.00 



Texas Instruments 



lm«sl Anal $ KM 

AcoKscties Call us 

TI-5aC eo.DO 

PC100C 155.00 

Tl BAN 39.9a 



|TI-59 SI 75.00 

Iti-55 11 39.95 

f Speak S Spell 49.95 

I Programraei LCD . 64.95 
MBA 4995 



HEWLETT-PACKARD 



Hpyt25 Computer . . .call us, 

HP/37E 72.00 

HP-33C . .86.00 

HP-34C 115.00 

HP-38C lum 

HP-4tCProg , .183.00 

HP-41C Primer 285.00 

HP-41C CRD BDR . .169.00 
HP/!5 1M5.KI 



HP-11CNEW call us 

HP.12C NEW call us 

HP-ttC Mem Morftjie .26.00 
HP-41CU 24300 

HP-67 295.00 

HP-97 570.00 

ttuad Ram call us 

Api^lic^tion Pac . . . .call us 
MP7S3 16T0.M 



SCM TYPEWRITER SPECIALS 



SCM 2200 . 
SCM 2600 



.$284.00 
.294.00 



INIREPID 
CLASSIC 12 



.S274.00 
164.00 



Alt ufttts stjipp^ in original cartons with accessories 
according to manufacturer's specification. Send 
money orders, personal check 2 weeks to clear. In 

Illinois add B% sales tax. Add S6.95 rnirirmum ship- 
ping S handling charges per unit. We stiip UPS. 
Subject to availability. Written warranty for specific 
products can be obtained free upon request- Above 
prices are for mali order and prepaid only. Prices and 
specifications subject to ctiange witfiout notice. Send 
marl orders.. 

519 DAVIS EVANSTON, ILL. 6(K01 TEL 312-a6M1« 
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simple. Its heart is the tuning potenti- 
ometer, R47, and a constant-current 
source. [C8, Tirat IC provides a current 
to the potentiometer, where a voltage 
drop takes place. The output of the 
constant-current source is modified by 
a current mirror formed by D7 (a 
2N4123 transistor with its base and col- 
lector leads tied together) and Q12. By 
varying the current applied to that cur- 
rent mirror, we can vary the current 
through the front-panel tuning potenti- 
ometer, and thus the voltage drop 
across it. 

In effect, we "steal" some of IC8's 
constant current; that tends to linearize 
the tuning characteristics of the first 
local-oscillator. Integrated circuit IC6-a 
is used to drive the current mirror and 
the circuit performs a voltage-to-cur- 
rent translation. 

The output voltage from the demodu- 
lator (taken from the emitter of Q4) is 
filtered by R33 and C52 to remove any 
trace of video signal, so that all that's 
left is a control voltage representing a 
frequency. That voltage is applied to 
the non-inverting input of lC6-a and 
controls the voltage to the current 
translator, causing an AFC action to 
take place. If the signal drifts higher, 
the AFC circuit steals more current 



from IC8, causing the Voltage drop 
across the tuning potentiometer to de- 
crease and pulling the receiver back on 
frequency. 

Power supply 

A simple full-wave bridge rectifier- 
type power supply, shown in Fig. 8, 
provides unregulated 18- volts E>C for 
the receiver, and ICl I, IC12, and 1C13 
provide regulated 15, 12. and 5-volts. 
respectively. The l8-volt, I-amp, 
power transformer is housed in a 
separate enclosure to reduce heat drift 
in the receiver. 

In the next part of this article we'll 
present foil patterns and parts-place- 
ment diagrams for the receiver, along 
with assembly instructions. R-E 
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IC 
RECIPES 



Author Don Lancaster takes a 
unique and innovative approach 
to CMOS and TTL w/ith these two 
great books from Sams! 

In CMOS COOKBOOK, he 
outlines the differences between 
CMOS and other MOS designs 
and describes CMOS' many 
advantages. An actual mini- 
catalog fists pinouts and 
applications for more than 
100 different devices. 

In TFL COOKBOOK, Don takes 
a look at TTL logic circuits and 
demonstrates many kinds of 
practical applications for this 
most inexpensive and most 
widely applicable form of 
electronic logic. 

Help satisfy your basic electronics 
appetite with these easy-reading, 
information-packed Sams 
cookbooks! Order both of them 
today and save over 1 5% 1 



.,L CMOS , 
COOKBOOK COOKBOOK 




SAMS BOOKS 



Ou^ntilv 



CMOS COOKBOOK, No 21S9S S12 95 

TTL COOKBOOK. No 2^035 Sn.95 

Set of both books. Mo 21958 S 19.95 

Annount of Order ' 
Add local sales tax where applkdble ' 
Add Handling Costs 
Total Amount of Order 
□ Check □ Money Order D VISA 



D MasterCard 

Account N»o 

Expiralion Date _ 



IrtterbankNo. . 



Full payment by chKk, money order, or charge card must 
accompany your order. 

Name (Print} 

Signature . 

Addf ess 

Cily - 



-State- 



-Zip- 



Cai 1 EOO 42 SO S96 tq 1 1 ^f ree. or 3 1 7- 298- 556€ for ihe nam e 

of your local Sam? Boob outlet or to order by phone (give 
Sams Operator the code number in the box befow) olfer 
good in USA only and expires Bf3^fS2 Pnces subjeci to 
change without notice 
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YOUR 

TOOLS FOR 
TOMORROW'S 
TECHNOLOGY 




CO 

o 

O 
DC 

HI 



O 
D 
< 

tr. 



AVAILABLE AT YOUR DISTRIBUTOR 

^^V^ ADVANCED'' 
,^9 I I TDOL 
j^^ I I TECHNOLOGY <nc 

18217 PARTHENIA ST • NORTHRIDGE, CA 91325 
(213) 993-1202 



NEW BOOKS 



For more details use free 
information card inside back cover. 



INSIDE BASIC GAMES, by Richard Mateosian. Sybex, 2344 Sixth 
Street, Berkeley, CA 94710. 325 pp including appendix and in- 
dex; 7 >: 9 inches; soHcover; $13.95. 

Assuming that the reader has some knowledge of BASIC pro- 
gramming, this book teaches him or her how to design error- 
free interactive BASIC programs, including games and other 
"real time" situations. Eight different kinds of computer games 
(a total of 14 games) are described in detail, then completely 
analyzed to illustrate how the games were designed and de- 
veloped in BASIC. All aspects of game-program design, includ- 
ing program structuring, cursor positioning, randomization, 
and other concepts are discussed. Programs for games such as 
Hangman. Ten-Key Flicker, and Taxman are coded in Microsoft 
BASIC, and versions are provided for the PEJ/CBM, APPLE It, 
and TRS-80. 
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EXPERIMENTS IN TELECOMMUNICATIONS, by Morris Tischler. 
Gregg Division, McGraw-Hill Book Company, 122T Avenue of the 
Americas; New York, NY 10020; 186 pp; BVz x 11 inches; soft- 
cover; $7.95. EXPERIMENTS IN GENERAL AND BIOMEDICAL 
INSTRUMENTATION, by Morris Tischler; same publisher and 
format; 201 pp; $8.95. 

These two books are part of a series presenting linear IC's in a 
variety of circuit applications, and are written for use by elec- 
tronics technicians who have a basic knowledge of transistors 
and test instruments. Each volume covers theory and applica- 
tion through laboratory experiments and tracks with standard 
electronics-course coverage. Step-by-step lab procedures re- 
inforce learning with hands-on activities using common lab 
equipment and devices presently used in industry, 
CIRCLE 122 ON FREE INFORMATION CARD 

HANDBOOK OF OSCILLOSCOPES: Theory and Application, by 
John D. Lenk. Prentice-Hall, Inc., Englewood Cliffs, NJ 07632. 
340 pp including index; BV-t x qVa inches; cloth; $19.95. 

This new and revised edition carries through all the features of 
the first edition, bridging the gap between oscilloscope theory 
and practical applications. It is designed as a basic textbook for 
student technicians, hobbyists, and experimenters, and as a 
guidebook for experienced working technicians and engineers. 
Each chapter has been expanded to include new material, and 
existing information has been updated to reflect present-day 
trends, especially in the extensive use of curve tracers. The re- 
vision also simplifies much of the material in the first edition. 

Assuming that readers are not familiar with the operating 
principles of osciiloscopes, the opening chapters present sim- 
plified details. Chapter one through four cover oscilloscope 
basics— typical operating controls and characteristics, specifica- 
tions and performance — as well as a brief description of oscil- 
loscope accessories. Throughout, the descriptions are kept to 
the block-diagram or simplified level; unnecessary and elaborate 
circuit descriptions are avoided. 
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HANDBOOK OF MICROPROCESSOR APPLICATIONS, by John 
A. Kuecken. TAB Books, Inc., Blue Ridge Summit, PA 17214. 
308 pp including index; 5^^ x avk inches; softcover; $8.95. 

"What can a microprocessor not be used for? It will not mend a 
broken heart. It will not ensure justice among all men. It will not 
bring happiness to the lonely. It will not perform its functions 
instantaneously. Outside of those constraints, there is very little 
that it cannot do or assist in doing."... 

So starts this book, whose object is to show the principles of 
microcomputers and to demonstrate some of the nearly infinite 
numbers of ways in which the microcompressor can be applied 
to measurement, process sequencing, "smart" instruments, and 
some of the more traditional computer applications. 
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The book is written with the assumption that the reader has no 
familiarity with binary arithmetic, BCD. hexadecimal or octal 
notation; because of that, those subjects are all treated early in 
the discussion. 

Emphasis is placed upon the use of the microprocessor in the 
control, sequencing, and measurement functions and the mani- 
pulations of bits and bytes at the machine or assembly-language 
level in which most of the simple evaluation kits operate. It is not 
assumed that any of the extensive "development systems" are 
available to the reader. 

The basic aim of the text is to render the use of microproces- 
sors are simple as possible in the v^iidest span of applications. The 
same subjects have been treated in different locations in the text 
from different viewpoints, so that a second and perhaps third 
encounter with the same topic will generate greater familiarity 
and understanding of the less-familiar concepts. 
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HANDBOOK OF SIMPLIFIED RADIO, PHONO. AND TAPE RE- 
CORDER REPAIRS, An Illustrated Troubleshooting Guide, by 
James Edward Keogh and Ben Suntag. Parker Publishing Com- 
pany, Inc., West Nyack, New York 10994. 236 pp including 
appendices and index; 6x9 inches; softcover, spiral binding; 
$16.95. 

The car radio keeps fading in and out... the tape-recorder play- 
back is on the blink.. .the pickup arm on the stereo refuses to lift. 
For most people, repairs on three items like those would come 
to considerable expense at a repair shop. 

This book is a simplified, time-saving guide that shows you 
how to troubleshoot radios, phonographs, and tape recorders 
quickly. Through step-by-step troubleshooting charts, you will 
find the source of the problem. Locate the symptom in the 
appropriate chapter and simply follow the troubleshooting 
chart. The malfunctions are listed according to the most likely 
occurrences. Not only are you told what component to check, 
but also how to make the necessary tests so that you can narrow 
the problem down to its primary cause. Succeeding steps are 
then outlined. 

Once you know what the trouble is. it's a matter either of re- 
pairing or replacing the component. This book shows you how 
to make simple repairs, when that is possible, as well as indicat- 
ing at what point a replacement is the only solution to the prob- 
lem. 
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TELECOMMUNICATION TRANSMISSION HANDBOOK, 2nd Edi- 
tion, by Roger L. Freeman, John Wiley & Sons, Inc., One Wiley 
Drive, Somerset, NJ 08873. 707 pp including appendices and 
index; %'^h x SV^ inches; hardcover; $49.50. 

For practicing telecommunications engineers and advanced 
students, this standard handbook — now fully revised and up- 
dated — provides the practical and real-world information needed 
for telecommunication design for single links or for complete 
networks. It treats the technical expertise of 14 transmission 
disciplines with a unified telecommunications-system approach. 

Because many engineers are unfamiliar with some aspects of 
transmission technology, each chapter begins with an examina- 
tion of key concepts, which are then applied to the specific en- 
gineering situations. That integrative approach makes available 
a wealth of on-the-job techniques that can be used in any area of 
transmission-problem solving, whatever the engineer's specialty. 
Many tables, nomograms, and curves illustrate basic principles 
and suggest additional applications. 
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INTERFERENCE HANDBOOK, by William R. Nelson, WA6FQG. 
Radio Publications, Inc., Box 149, Wilton CT 06897. 247 pp in- 
cluding index and data on other recommended handbooks; SV: 
X 8^/s inches; softcover; SS.95 plus $1.00 for postage and handling. 

This book tells how to locate and cure RFI (Radio Frequency 
/nterference) relating to TV. stereo, radio, power lines, and tele- 
phones. Problems in all of those areas are analyzed and solved. 
There are many photos, diagrams, and charts. Suppression cir- 
cuits for interfering devices are discussed in detail, as well as 
protection techniques for home-entertainment equipment. 

Interference is a fast-growing problem, and there will be more 
tomorrow than there is today. This handbook is designed to be 
of service to those confronting that world-wide obstacle to clear, 
reliable electronic communication. R-E 
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ANNOUNCING TWO 
NEW TERMINALS 

Smart • Fast • Graphics ■ Matching Modem and $295 Printer 
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rftvsrsft wicleo. -ono-rioif iniensjty and mucn mora , . . simply plua them hEo your compuEer or 
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Pficfl braaktnrouflhlM 0*n Ihe FASTEBM-W.. t complete Iflfmtnal kM, rewJy to plug In lor 
|<uAl $199.9S or order Ihe SMARTtRM 80kJE for Jual $29d.^. [boin availabia w^red and |ast«d.) 
Ba on'lino witb ihe million-c[ollar computoi's and rJata s^rvhces today ... we even supply Ibe 

necessary subscription Forms. 




r twmlnais Ar« avallabM s^parataly {hw 



Mi3fa oood news; All the componenis Jn c 

couponi, so you buy only whaL you rteadM!' 

FASTERM-M . . . OFSPLAV FORMAT: $4 Or 32 cbiracters/Une by 18 lines ... 96 displftyable 

ASCII ctiaraclars (upper & lower casej . . . S baud ral&a: 150, 300. fiOQ. 1200. 2400. AftOO. S€00. 

1Sh 200, jswplch 3*1.) . . . LIME OUTPUT: nS532'C or 2D rna current loop . . VIDEO OUTPUT: IV 

PfP (EIA R£-t70) . CijRSOFl MOOES; borne i. cFear scraan. arasfl lo ar>d ol Hn*. erase cursor 

line, cursor up & dowri. aulo carrlag* raturni'linft Fead aE $nd Of tms ^ auto scrollmo . . . 

REVERSE VIDEO . . . BLFNKING CURSOR , - PA8ITY; oFF. even or odd . . STOP BITS; 1. 1 5. 

2 . . DATA BITS PER CHARACTER; 5. 6, 7 or S . . CHARACTER OUTPUT 5 by 7 dol mairix 

in a 7 by 12 c*ir . . . PRINTER OUTPUT: prints &IF Incoming data . . IK ON BOARD RAM . . 

2K ON BOARD ROM , . . CRYSTAL CONTROLLED . . .. COMPUTE WITH POWER SUPPLY . . . 

OPTIONAL GRAPHICS M0t3E: inclurJes 3J Gree^k h. m»lh cha-ractflrs plus 30 speclil graphics 

Characlsro . . . ASCII ENCODED KEYBOARD; 56 T^eyi'tSfi cbaraclsrs. 

SMARTERM-NI . DISPLAY FOHMAT: flo cFigracters by 24 lines or 40 cF^aracters by 16 Unas 

12fi diflplayable ASCII characters (upp^r t, lowar case) 8 baud rales: 11Q. 300. &00, 1200. 2400, 

+B00, 0600, 19. 200 . . . LINE OUTPUT: R3232.iC Cr 20 ma Curreril loop . , VIDEO OUTPUT; IV 

pp (EIA RS-170) - . EDITING FEATURES; insarirdelele line. Inserl/delele charactar. lor- 

wardrbacK lab . . . LINE OR PAGE TRANSMIT . . . PAGE PflINT FUNCTION . CURSOR POSI 

TIONIKO: up, down, rigbl, leFT,. plus absolute cursor positioning wrth read back . . . VISUAL 

ATTRIBUTES: undatlino, blinK, rerverse vid«o. FialF intensity. S blarrk . . GRAPHICS: 12.000 

pixel resolution block plus line oraphjcs . . . ON-SCREEN PARITY FNDICATOR . . PARITY; oFF. 

avanor odd- . .. STOP BITS: 110 baud 2, allothars 1 .. CHAR. OUTPUT 7 by 11 ch«r«ciar in 

aflby 12 block.. . PRINTER OUTPUT ... GO OR 50 Hj VERTICAL REFRESH .. . SLINKING 

SLOCK CURSOR . . CRYSTAL CONTROLLED . . 2K ON BOARD RAW . . ASCII ENCODED 

KEYBOARD; 56 key/12a character . 4K ON BOARD ROM . COMPLETE WITH POWER 

SUPPLY, 

TELEPHONE MODEM 103 O/A . . FULL DUPLEX. FCC APPROVED DATA RATE: 300 baud 

. INTERFACE: RSSSEfC and TTY . . . CONTROLS: lalk/daU swUcFi (no need to corinect and 

dlsconnecl phon,e|, orrginaEaj'anawer switch on fear panel ... NO POWER SUPPLY RE- 

OLIIRED 

ASCII KEYBOARD ASCII 3 56 KEYM2e CHARACTER ASCII 

ENCODED ., UPPER & LOWERCASE FULLY DEBOUNCED . 

2 KEY ROLLOVER . . , PCS OR NEG LOGIC WITH POS STROBE . 

REQUIRES +5 * -tJV DC (SUPPUEO FROM VIDEO SOARDSi 

PRINTEfl COMET I ,. . SERIAL UO TO 96M BAUD ... SO 

CHARACTER COLUMN mi COMPHESSEDJ . . . 10" TRACTOR FEED ^ 

, . UPPERTLOWER CASE , . . INDUSTRY STANDARD RIBBONS . . . 

4 CHARACTER SIZES . 9 BY 7 DOT MATRIK Bl DIRECTIONAL 

PRINTING 




Continental U.S.A. Credil Card Buyers Oulstde ConnectEcut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375 

NETRONICS R&O LTD. D.pt.RE 

333 LitchflBid Road, New Milford, CT 06776 
Please send Ihe items checked below: 



U COMPLETE FASTERM-64 TERMINAL (includas FASTVID-M video board 
ASCII-3 keyboard, steel cabinet and power supply) ... kit 1199.95 plus JJ P&l 
. . . wired & tested $249.S5 plus $3 P&l . . . graphics option: add S19.95 to 
each ol above 

U COMPLETE SMARTERM.BO TERMINAL (Includes SMARTVID-80 video 
board. ASCII-S keyboard, steel cabinet and power supply) ... kit $299.95 plus 
13 P&l . . . wired and tested 1369.95 plus S3 P&l 

u FASTVID-64 VIDEO BOARD (requires + 5 & •12V DC) . . . kit S99,95 plus S3 
P&l . . . flraphics option add S19.95 . . . wired & tested il 29.95 plus S3 PSI . . . 
raphlcs option add $19.95 
f SMARTVID-80 VIDEO BOARD (requires +5 & +M2V DC) . . . kil S199.95 
plus $3 P&l . . . wired & tested S249.9S plus S3 P&l 
L DELUXE STEEL TERMINAL CABINET . , . S19.95 plUS S3 PSI 
; ASCII3 KEYBOARD (requires +5& -laVDC) ... kil S69.95 plus J3 P&l . . . 
wired and tested S39.95 plus S3 P&l 

L: power SUPPLY (powers ASCII.3 keyboard & video boards) ... kit only 
S19.95 plus S2 P&l 

L ZENITH VIDEO MONITOR (high resolution Breen ptiosphor) . . . wired & 
tested S149.95 plus i6 P&l 

n TELEPHONE MODEM MODEL 103 OIA . . . wired & tested (189.95 plus S3 
P&l 

n DOT MATRIX PRINTER Comet I . . . wired & tested S299.95 plus S10 P&l 
I : RF MODULATOR MOD RF.1 ... kit Only Sa.95 plus SI P&l 
L 3FT-25 LEAD MODEM/TERMINAL OR PHINTERfTERMINAL CONNECTOR 
CABLE . . . S14,95 ea plus S2 P&l 



9- 



For Canadian orders, double the postage . Conn. res. add sales tax. 

Total Enclosed $_ 



D Personal Check D Cashier's Check/Money Order 

n VISA n MasterCard (Bank No ) 

Acct. No. Exp. Date 

Signature 

Print Name . 

Address 

City 



State 



Zip 



> 

< 

00 

ro 
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MARKET CENTER 



CO 

g 

z 
o 

DC 

H 
U 

w 
_i 
111 

6 

Q 

< 



WANTED 



COMPUTERS 



RECEIVING tubes, obsolete types, unused and 
boxed. But, no brokers, VAN DATA SYSTEM 
GO., 1-12-8 Kyomaohibori, Nishl-ku. Osaka 550. 
JAPAN. 



BUSINESS OPPORTUNITIES 

MECHANICALLY inclined individuals desiring 
ownership of Small Electronics Manufacturing 
Business- without investment. Write: BUSINES- 
SES, 92-R. Brighton 1 1 th. Brooklyn. NY 1 1235 

LAWYER Business litigation, patents, appeals. 
JEROME FIELD, B 292. Brooklyn 11230. Phone 

(2 1 2) 434-0781 . Eves. 434-1 825 

PROJECTION TV ... Make $200.00+ per evening 
assembling projectors... Easy,. Results equal to 
$2,500 projectors ., Your total cost less than 
$15,00. ... Plans, lens, & dealers information 
$14,00, ,„ Illustrated information free. „. MACRO- 
COMGIIX, Washington Crossing. PA 18977. 
Credit card orders 24 hour, (215) 736-2B80, 



HIGHLY 
PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals Ideal 
home business Write today for (acts' 

Postcard will do, Barta-RE-X, Box 248, 

Walnut Creek, CA 94597. 



ELECTRONIC TOOLS 

NOW you can bend light to reach areas never 

befOrepossible,Anewandtotallyuniquedevice. 
Send for free info, today. H AND M PRODUCTS, 
P.O. Box 3483. Quincy. IL 52301 



SAVE 90%. Build your own computer, CRT, and 
interfaces. Free details, OIGATEK COHPOflA- 
TION, Suite E. 2723 West Butler Drive. Phoenix, 
A2 85021 



CORDLESS TELEPHONES 

LOW prices, all major brands. Inquiries or Visa/ 
MasterCard orders— (206) 743-3977, TFUNETICS, 
Box 6005. Lynn wood, WA 98036 



SATELLITE TELEVISION 

SATELLITE TV antenna. 10 ft. fiberglass, com- 
plete, polar mount, $1950.00, electronics at cost 
also TRI-STAR COMMUNICATIONS, Box B43. 
Erie, 1^1 48133 (4191 726-1095 

FREE $200 value TVRO P,C. board set. when you 
jOin our development group. Complete systems 
as low as S700. Newest low cost designs, anten- 
nas, group purchasing, more. Info SI, 00, mem- 
bership S50, 509-534-8088 6-9 PM PST. COMPU- 
TER SATELUTE SERVICES, 1504 N. Smith St,, 
Spokane WA 99207 

SATELLITE TV. Books, parts, low-noise micro- 
wave transistors. Specs and catalog $2,00. ELITE 
ELECTRONICS, RR1, St George, Ontario. 
Canada N0E1 NO 

GEOSTATIONARY satellite TV antenna aitnlng 
angles. Azimuth and elevation (true and mag- 
netic) coordinates calculated by digital compu- 
ter for your location. 23 satellites. Send name, 
address, your location's latitude and longitude 
(deg. min. sec,); or distance and direction from 
nearby town ; or explicit geographical location In 
your city; plus S6.50 to: HUTSON INDUSTRIES, 
(NC„ P.O. Box 155. Scooba, MS 39358 



To run your own classified ad, put ona word on ea<:h of ttie lines below and send this form along with yDur ctiec^ 
tor S1 .€5 p^ word (minimum 1 5 words) to: 

Radio-Electronics, 200 Park Avenue South, K.Y., N.Y. 10003 

ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there Is a surcharge of $10. 

( ) For Sale 



( ) Plans/ Kits ( ) Business Opportunities 
( ) Education/Instruction ( ) Wanted { 



) 



Special Category: $10 



(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) 



10 



11 



12 



13 



14 



IS 



16 



17 



18 



19 



20 



21 



22 



23 



24 



25 



26 



27 



28 



29 



30 



34 



35 



31 32 33 

£ PLEASE INCLUDE FOR OUR FtLES YOUR P£RMANENT ADDRESS AND PHONE NUMBER. 
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INTERESTED in Home Satellite Television — 

Don t buy anything until youve read tfie HOME- 
SAT HANDBOOK & BUYERS GUIDE. Our book 
tefis everything about fiome satellite TV and may 
save you hundreds, even thousands of dollars in 

yoLirselectionand installation of asvstem!S7 ,50, 
H &G HOMESAT SERVICES, Box 422. Seaford. 

NY 1 1 873 

SATELLITE super-mixer; DBM-41S0A. Clean up 
your TVRO receiver! Near-theoretical perfor- 
mance; flat response, DC-150aiF, SMA connec- 
tors: S69,50 - CK/MO/COD. RIGEL SYSTEMS, 
2974R Scott Blvd.. Santa Clara, CA 95050 (408) 
727-4231 , 

SATELLITE television feed horn (brass), fits 
standard CPR229 flange, for parabolic disfi 
l/d.3-.45. Frequency 3,30-4 ,90GH2, $30,00 Post- 
paid USA MasterCard— money order— cashier 
check, FRIEDSAM TV HARDWARE, 112 Wfest 
Mam, tVlarshallville,GA 31057 (912)967-2828, 

SATELLITE, complete programs listings 12 
monthly issues S65.00. SATELLITE TV GUIDE, 
Box 53. Ayden.NC 28513 

SATELLITE Television: Now buy directly from 
national manufacturer, complete receiver kit 
S 595. 00— entire system tor under $1,000. 00. For- 
ward S4.95 for tnlormation and satellite study 
package to: NATIONAL TELECOMMUNICATION 
SYSTEMS CORP., 1048 Mt Gallant Rd,. Rook 
Hill, SC 29730 (Visa-Master Charge!. 






u 



i: 



4 



SATELLITE TV 

FANTASTIC 80 1^ CHANNELS 



New ariienru CQnslTui;EiOn plans plus big 3 >; 1 1 
beck losQed V|i.ith aiming inJo, hiEs, LNAs and re- 
ceivers a1 wholflule prices Far be^sr itian cable 
TV^ Ertj^c^slal clear TEception. Semi S9, 95 to- 
day' A(W S2 OO for lsl Class [air rnail] Dr call our 
24 hr COQ order Irnc i305>863-506e Hw 

GItJWl TV EleciTonicS. P.D Box 219- F Martlantj. Fl 32751 



SATELLITE TV WEEK 

The most complefe WMkty listings. We cover more than 
Just SATCOM 3. Send St for uDiple copy. 

Satellite TV Week 

r,0, box 3 OS, Fortune. Calffomiii 95540 
CjUJ toll free: (SOO) 358-9997 * CRllfomla (707) 725-2476 



FOR THE HOME 
SIckof Network TV? 

Our receiver Ial5 you get 
ov^r 7^ channels of l^le- 
viston directly from earlh- 
orbitmg cable TV satel- 
lilflsl: H80, Showume, su- 
par staUonSn sports and 
rmbviea worldwide. 



We don't just 
sell Information! 
We Manufacture 
Hardware! 




From Offshore oil rigs, 
data Imks to hotels 

and back/ard Jrrstail- 
lalions, we wrote the 
boost. Constantly up- 
dated, our M PAg* 
technical mformation boo)( and catalog gives you all 
\ the facts. Inexpensive dishes, feeds, telem- 

etry software, kits and mora. Recom- 
mended reading by NASA, The Offjce 
of Consumer Affairs and quality Qonr 
panies like Rochwell/Collins. Send 
S7,95 today! ^ , , 
CALL 
24-hn^ COD. HoWn» 




(305) 3S^7SOO 

^SPACECOAST 

RESEARCH CORPORATION 
P.O. Box 442-E, Allamonte Spgs, FL 32701 



TTL 7400 SERIES 



T40ON 

74IHN 
7«5N 

!*07U 

7409H 
7J1QH 
7^^7H 

741 3N 

74.t4^J 

74tSN 
f4t7N 

743SN 
7i»H 

7i?rN 

7428N 

74XN 
743ZN 
74J3N 
7«7N 






iS 7hU0N 
.a< 7hW2W 
M 7445W 
■M 7Jh4^ 
.» 7UfAN 
.» 7*50N 
,41 74^(14 
■ ' 7453K 
7JI&4IV 
74?2N 
7J73N 
7474N 
7471N 
... 7476N 
M 74£iAN 
.35 74$4AM 
,« 74^N 
,» 74MN 
.» 74«AW 
.3? ?491Aht 
U 74ft2AH 
U 7A93AH 
J3 7'»4AM 
» 749&AN 
.42 74«IH 
.» 741}7N 



.43 741 DON 

-H ?4l04hl 

.U 741QMM 

M T4^mH 

.n 741 ION 

.78 7411 IN 

.25 7411EN 

JS 74130N 

JB 74121N 

.29 7412:JN 

.X 74123N 

J5 7<1HN 

J5 74i:%AN 

A7 741JftN 

.35 74132N 

-44 741XN 

l.« 7' 14 IN 

.« 74142N 

K 74T43N 

.X 74144N 

.SO 7>I>4&N 

.42 7Jt47N 

« 74t48M 
74t*OH 
?4lStW 
74tlb3f* 
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1.3a ?41t4« 

.e4 ;41S3N 

,40 ;41S7M 

.40 7416^ 

.SJ 7410^ 

.72 74 161 AN 

1.31 741634^ 

1.31 741S3AN 

.3B 741I54W 

,41 741&5N 

M 741&5N 

.41 r4UQN 

,41 UU^U 

M 7ii73N 

.41 74174N 

.Sa 7417&N 

.« 74176N 

2.H 741 7BN 

IM 7417gN 

3.44 74ieON 

.67 741flJN 

tJO T4334N 

» 74iaSN 

1^ r41«0N 

.U 74191N 

,*« 74 4{ii?M 



1.2S 74193N 

.51 M194M 

.51 74lSaH 

152 r41*KiN 

M 74197N 



741' 



.M 741WH 

.«0 74221 N 

.H 7424eH 

4V 74247H 

4« 74251 ^ 

l.?i 74i«K 

n 74?7W« 

« 7477aN 

IS 7427914 

.77 74263N 

1.37 742Si3N 

1.35 7429SN 

.75 74351 N 

.52 74»^N 

a,3« 743e6N 

2.M 74367AM 

TS 7436eAN 

J5 743I90N 

,75 74390^ 



TTL 74L$ SERIES 



74LSO0N 
74LS01N 
74LS02N 

74LSCON 
74LSC14N 
74LS06N 
74l£OEIN 
74LS09N 
74LS10N 
74LSri« 
74LS12N 
74LS13J^ 
74LS14N 
74LSaON 
741.S21N 
r4LS26N 
74LS27N 
741.S30N 
T4LS32N 
74LS37N 
74LS3flN 
74LS42N 
74LS47H 
74LS4aN 
74LS51N 
74LS&41^ 
74LS55N 



:J1 7*lS^3N 

^ 74LSr4N 

.24 74l,SrSN 

.24 741.576N 

.2S 74LS7aN 

.25 74LS03N 

.25 74LSfl5N 

J5 74L&BEN 

,2* 741.S90N 

JB 74L591N 

JS 74LS^SN 

M 74LS9W 

M 74VS»N 

J4 ?4tS96N 

.27 74LS107N 

JS 74LSH»N 

.29 74L5112N 

.24 7iLS122N 

.27 7JLS123N 

.29 r4|,$i;5N 

.29 74t,SiJ$N 

.44 74LSia?N 

,ra 74LS1UM 

.TB 74LS136J4 

JJ4 74LSi3aN 

J4 ;JLS139N 

J* 74151 *5N 



^41.514^^ 
?4l514eN 
74I.$l!]lN 
74LSmN 
74l.Sg55N 
74LSt«N 
74LS157N 
74LSI5aN 
^4L51EiCN 
74LSl£lN 

74I.St^N 
74t.S'te4N 

;'4LSI66N 

?4LSt70N 
74LS(73N 
7iiLS174N 
7iLSI75N 
74t.ST81N 
74LS189N 
74LS1WN 
74L$191N 
74t.S^MN 
74LSmN 
741,:$ia4N 
74LSlfl7N 



1,« 74LS221N 

1,43 74LS240N 

43 ?4LSJ4tH 

,42 /4LS342M 

.(? 74LE243N 

.17 74LS244N 

,41 74LS245N 

,41 74LS247N 

.79 74LS248N 

-75 74LS249N 

-M 74L|25tN 

Bf 74LS2i3H 

M 74LS257N 

M 7i\.SmH 

1,H r4LS2»N 

l.SJI 74LS260N 

.72 74LSJ66N 

J-l ?4LS273N 

.44 74LS275N 

1.99 74LS279N 

4.45 74LS2S0N 

J5 74LSZS3N 

Ja 74LSZeON 

.74 74LS^JN 

.74 741SJMN 

.74 74LM30H 



.H 74LS32tN 


3,H 


1.2S r4LS^3N 


4.i5 


US 74US323N 


4W> 


1.2S r4LS324H 


aafi 


1.2S 74LS34SN 


J.BS 


t.2S 74LS312H 


1.2t 


1J6 74LS3aW 


ii.2e 


J4 74LS362J4 


9.9S 


IJjft 74LS3S5hl 


.» 


1.10 74LS3e6h 


.59 


JBt 74LS36?N 


.59 


.as 74LS3se« 


.59 


M MLSJJ3M 


1,H 


.H 74LS374N 




1.4B 74L$0?^ 


.U 


1.25 74LS377H 


US 


.42 74LS37SN 


.H 


1.19 74LS379H 


1-« 


3.3V 74LS390ht 


1.44 


,44 74LS3a3N 


1.44 


^» 74LS395K 


1.19 


M 74LS447rr 


M 


.T> 74LS4WH 


IJS 


.7* 74LS630M 


U H 


9S 74LS«WN 


.94 


2.75 74[,S«70M 


1.H 



CD4IXI?BE 
C04[X)6SE 
CCi007BE 
C0400BBE 
CtWOOSBE 
CD40tOBE 
CDJOllBE 
CD40123E 
CC]4D13aE 
CDtDHBE 
CD401SeE 
CDW16BE 
GC)4017eE 

c 0401 see 

CD«>19G£ 
C0i020Bf 
CD4CI21BE 
CD4a22BE 
C04D23BE 



CMOS 



J5 CEMaZflBE 
JIB CD4025BE 
7» CD40MBE 
.24 CD40STBE 
.75 CD402SBE 
.» CO40MB, 
.39 COi030BE 
,2S GD4ttJ3BE 
.25 CDJfl34SE 
39 CDJ<J35BE 
.75 CD404(JBE 
.75 CD4041BE 
.» CD4(I42BE 
70 CD4M3BE 
.75 CDtW4BE 
.39 CO1046BE 
70 CD«M7BE 
.75 CD4043BE 
.™ CD4050BE 
.25 CD4€51fiE 



.53 qD4[)MBE 

,15 COStJ53BE 
t.95 CDtOeOBE 

,45 CD4t)66Be 

-M C 040686 E 

,75 CD4069BE 

,3J CCUOIOBE 
1.67 CO4071BE 

1.S9 c[)407;aE 

,75 CD4I)73BE 
,M CCMD75Be 
.79 CD407SBE 
.5» CD407aBE 

.55 CD45TOBE 
.55 eC4511BE 
.79 CD4512BE ,99 
.85 CD4514BE 1,50 
,38 CD45)5BE t,M 
,35 CD45t6aE ,75 
,79 CD4il9BE ,45 



CD4520BE 
CD45J2BE 
CD43^BE 
CD4527SE 
CD452aBE 
CD453iaE 
CD4532BE 
CD4539BE 
CD4543BE 
CD45&3BE 
CD4&55BE 
Cn4S56BE 
COJSeiBE 
CD45e2aE 
CDiSWSE 
CD45856E 
CD47D2BE 
CD40aiBE 
CD4CIS2BE 



CD4[]e5aE 

CD4a9SBE 

C04M3BE 

C04[B9BE 

CD4104aE 

4CM7PC 

4009BPC 

7tcam 

74C14N 

74C2W( 
74C76N 
74Ce5N 

74C107N 
74C151N 
74C163M 
74C173N 
74C17&N 
74C192N 
74C193N 



PLASTIC POWER 
TRANSISTORS 



iip;9B 

tlP?9C 
TIP30B 
TIPJOC 

npsiA 

TIP31B 

riP3ic 

TIP3JA 
TIP32B 
HP3SC 

TiPdIA 

TIP4 1 a 



M TIPflIC 
.SO I1P42B 

.*8 riPii?c 

.48 TIP110 

.49 ripin 
.49 ripii: 

,52 TIPII5 
.46 tIPlie 

.SO riPii7 

.S« [IPI2D 
.S5 tiP!2r 
.65 I IP 122 



.69 7IP125 ,« 
,69 IIP126 .12 
.M IIP127 ,89 
.58 IIP140 1.54 
.64 TIP141 1.84 
.72 TIP142 2.05 
.56 TIP145 1.9t 
.64 Tip 146 1.99 
.75 TIP1472.46 
.74 IIP2955 ,93 
.64 tlPSOSS .75 
.74 



LINEAR IC'S 



LM3D9K 

LM324CN 
IM339CN 
LM34eCM 

LMb55N-8 
LM566CH 
LM567N.8 
I.M723CN 



1,3S 
4.S0 
.48 
.46 
.99 
.29 
.68 
.99 
.45 
\ 



MWCH .59 
LW741CN .29 
LM747CN .50 
IMHBSCh .64 
LM1489CN ,64 
LMffdOCN 1.80 
LW3403CN 1.19 
LM4136CN .88 
LM4b58CN .44 
ULN?003AN .79 



it t * BONUS * * ■), 
Any ordcv received over 
SI 00 - w« will »cnd vOKi 
>t no extra charge 
ZIlog Software Msnual 
Unitrode Data book 
L4>w Power Schotlky 
Data book 

MOS Mcmorv Data book 
TOTAL VALUE OVER S30 



SCR'S and TRIAC'S 



nciOGO 

TIC115B 
TIC116D 
TICIZSB 

riciieo 

TIC21GB 

Tic2ieo 

TICSJSD 
TIC235D 
TICJ48D 
2N159S 
2Nt442 



SCB 5 amp 
SCR B amp 
SCR B amp 
SCR 1? amp 
SCR 12 MP 
Tridc 6 amp 
TriAC 6 amp 
Tnac 8 amp 
Tnac 1? amp 
Triac 16 amp 
SCR 1 amp 
SCR 3 amp 



40DW TO 

20DV ro 

400V TO- 
!(K)V TO 
400V TO 
SMV TO. 
400V TO- 
400V TO. 
40DV TO- 
400V TO- 
6QV TO. 
7m TO- 



.202 .39 

■220 1.06 

■220 1.19 

■220 1.18 

■220 1.46 

■220 1.12 

220 .94 

220 1.10 

2^ 1.38 

2E0 I.U 

ttO .65 

l!7 1.29 



OPTOELECTRONICS 

L.E.D. 

LEDZOST-iammRed 
LED 211 T-1 ammGieen 
LED 212 T-1 3mm Yellow 
LED 220 T-1 3M 6mm Red 
LED 222 T-1 3M 5mm Green 
LED 224 T-1 314 Smm Yellow 

7 SEGMENT DISPLAYS 
FND 500 / TIL 322 
FND507fT!L321A 
MAN71Af DL707R 
MAN72A/DL707 



I 



m 



.99 
.99 
1,25 
1.2S 



1 AMP VOLTAGE 
REGULATORS 

78XXUC POSITIVE .69 
79XXUC NEGATIVE ,79 

VOLTAGES 5. 6, 8. 12. 15. 18, 24. 

78XXKC POSITIVE 1.57 
79XXKC NEGATIVE 1.79 

VOLTAGES 5, B, 12, 15, IS. 24, 



MICRO COMPUTER 
SUPPORT CENTRE 

UNBEATABLE! 

MEMORY RAM SPECIALS 

21 14-30 4K STATIC 8/17.95 

4116-30 16KDYNAM1C 8/14.95 

WITH SHUNTS HHE INSTRUCTION FOB TRS SO UPGRADE. 



STATIC RAM'S 



2101-35 
2102-25 
P21 11-45 
P21 12-35 
P2ai6-10 
P2016-15 
P 201 6-20 
Z6132.6PS 



IK (256 K 41 
1K(1Ks 1) 
1K(256!<4) 
IK (256x41 
16K |2K X S) 
16K (2K I S) 
16K |2K X B) 
32K (4K X B| 



350NS22PIN 
250NS16PIN 
4S0NS1BPIN 
iSONSIBPIN 
100NS24PIM 
1 SONS 24 PIN 
200NS24PIN 
450NS2BPIN 



2,95 

1.75 

2.65 

3.ZS 

21.95 

15.95 

13.95 

36.95 



DYNAMIC RAM'S 



P4060.3a 4K|4Kxl| 300NS22PISI 

P411620 16K (16KX 1I200NS16P1N 

P4164.2S S4K(64Kx1)250NS16PIN 

P4164-20 64K(64K x 1)200NS16PIN 



EPROM'S 



C 2 708-45 
C271B( 
TMS2516 
TMS2716 

C2532 

C2732 

C2564 

C2764A 



2:.BS 
2.65 

19.95 
17.95 

4.50 



3K(1KxS) 450NS24PIN 

1BK(2Kxe) 450NS24 PIN 

Single 5 VoU Supply, Intel Pin Oul 4.95 

16Kt2Kxe) 450NS24 PIN 

3 Power Supply, T I Pin Out 12.95 

32K (2K X 8) 450NS 24 PIN 

Tl Pin Out 13.9S 

32K (4K X 8) 4S0NS 24 PIN 

IntetPinOut 13.95 

64K (8K X a) 450NS 24 PIN 

T I Pin Oul VERY SPECIAL 29-95 

64K (BK X B) 300NS 28 PIN 

Intel Pin Out 29-95 



Bl-PROMS 



74S188N 

74S288N 

93417f62S126 

93427fB2S1Z9 

93436f7620 

93446/7621 

9344B/7641 

93453/7643 

93451/B2S1B1 

825185/7128 

82S191/7138 



3ZxB 

32x8 

256x4 

266x4 

512x4 

612x4 

512x8 

1024 X 4 

1024 X 8 

2048 X 4 

2048 X 8 



16 PIN 
16 PIN 
16 PIN 
16 PIN 
16 PIN 
16 PIN 
24 PIN 
IS PIN 
24 PIN 
18 PIN 
24 PIN 



1.98 
1,96 
2.45 
2.45 
4.95 
4.60 
7.85 
6.95 

17. as 

14.95 
76.00 



EPRDM, PROM inil PAL Piogiimining Stnlcn Aviilibli, 
fituirantnd 24 Houi Tuiniiound TImi. Ptuit irtcluilt Trulli 
Ti&lt « Miittr PROM Willi your order. 

Microprocessor 
Chip Sets 



6800 
FAMILY 



6800 CPU 
6B02CPU 

6808 CPU 

6809 CPU 
6810 
6821 
6S40 
6846 
6850 
6852 



4v9S 
7.96 
B.4S 

19.95 
2.65 
2.65 
7.95 

16.50 
2.95 
S.45 



6500 
FAMILY 

6502 CPU 7.45 

6504 CPU 7.65 

6505 CPU 7.65 
6520 5.95 
6522 7.95 
6532 10.85 
6551 11.10 



8080 
FAMILY 

8035 CPU 5.45 
8039 CPU 7.9S 
BOBOACPU 4.95 
a085 CPU 7.95 



Z80 FAMILY 

NEW LOW PRICES 



7S0.CPU 

ZSOA'CPU 

ZOO-PI Q 

ZBOA-PIO 

ZOO-CTC 

ZaOA-CTC 

ZSO-OMA 

ZODA-DMA 



Z00.SI07O 
GSO ZBO.SID/1 
7 15 ZSOA.SIO/1 
5,25 Z60.SI072 
6.2S ZSDA-SIO/2 
5,Z5 280. SID/9 
6.2S ZeOA-SIO/9 
13.50 ZOO-DART 
1G,5D Z80A.DART 



19.95 
19.95 
22.95 
2Z.95 
22.95 
14.00 
15.00 
10.20 
11 20 



8155 
3748 
8755 
8212 
8214 
8216 
B224 
8226 
8228 
8251 
8253 
8255 
8257 
8259 
8279 



9.00 
27.95 
32,00 
2,25 
4.25 
1.98 
3.44 
2.34 
4.95 
6.95 
9.9S 
5,05 
9.95 
9.95 
10.95 



THE SIMPLE SOLUTION 
TO I.e. SELECTION 

1982 IC MASTER 



■ Deluxe 35C0 Page 2.Volume Sel 
' 56.000 l,C. Devices 

■ 150 Manufaolurers 

' 2400 Comp:ete Da la Sn^ts 

from 62 Manulaclurers 
' Quarterly l,C, Updates 
(nclurJKf in Price 




Regularly $82.50 
ACTIVE'S PRICE 



$69.95 



miCRD COniPUTERS 



in ROCKWELL I 
^* AIM 65 ■ 

Tne Prolessmn^i Comptjifi 
4KVtRSI0N ^Monnn 

•ufw $489.99 

s'i TEXAS 

INSTRUMENTS 
TM99D/uag 

University WorJutB 
'Complete Microcompulei 
Learning Aid 1299 ,00 



SYNERTEK SYM-1 

*Wicrocompu1ef Oeveiopmem 

Board 
IK Version U39,0O 

4K Version 1259.00 



Complete documentation 

supplied - wril8 or call 

for a tree brochure 



KEYBOARD SPECIAL 

BRAND NEW) 

• Prime inflirstrial quality lull 63 key 
keyboard with numeric keypad. 
kV-V* ' '■'"'' '""'' 't"" s^ilones lor superb 

C^^vO reliaUility and long lite 

^^^*^ • Serial oulput is m epsidic (orrrnal. 
..•Af, Easily cHangeatile to ASCII output 
j\j™_^^» local lor mi[:ro-computers. terminal 
' pfofecis and word processors. 
New Price Over STSO 00 NOW ONLY 69,95 
Moatlication Kil iSpecs and Parts 
to comen lo ASCili 9.95 






ACTIVE ELECTRONICS IS A DIVISION OF FUTURE 
ELECTRONICS, ONE OF THE WOflLD'S LARGEST 
FRANCHISED DISTRIBUTORS. WE ARE THE 
SOURCE, THE UNIQUE SUPPLIER OP FACTORY 
FRESH, TOP QUALITY CUHRENT PRODUCTION 
MATERIAL. OVER »0 MILLION IN STOCK. 



CERAMIC CAPACITORS 

100 AND 50C VOLT, MIN 10 PIECE PER VALUE 
t.n IX* ',alul i.h m* va-.ue \-n 

W CBl!«r m 

m goirur tm 

Mi TOMUr »7J 
.eu OffiSrJr .977 

.eu oicnMF ID 

■s oiauf 11 

.p» fofauf a 

,eu uoaoMr 14 

IQOOUr 19 



ALUMINUM ELECTROLVnCS 



5CW 


1117 


OB SSfff 


33?F 


at; 


.OS iTZPf 


im 


.«n 


Ott »OPF 


6flW 


.ITFT 


e» ODIQf* 


'mF* 


.OTT 


W IXi^7Pf 


'JOPf 


tTJ 


.W OQiyf 


i»PF 


DT7 


w uiiiif^ 


■Kipf 


m 


.W OOZTK 


?/QPf 


,« 


077 



«*W7 
tfflM,*7 

1GCV2.2 

4014,7 

»ici 

1&1S 

ZK2 

513S 



7M3 
W*7 

£an7 

2ssa 
4av7a 

1I>100 
25^100 

Alien 

KUriOQ 
*iX220 

16023] 

mofao 



3M3Q 


je 


BQQXI 


M 


MTUO 


M 


«/*70 


-ii 


I0r*?0 


JA 


1fii470 


AT 


1004W 


^M 


«fia» 


JS 


1611003 


^M 


WrioOO 


ZK 


&2HB 


M 


'\V32B0 


£i 


ifi^sn 


1.11 


^ISXB 


tje 


400300 


1.4fi 


uyssco 


3J6 


10K7C0 


tJ3 


I6r*7a) 


1J* 


ZE^TOD 


zta 



RESISTORS 

1M AND 1/2 WATT RESISTORS — 5% 
AVAILABLE VALUES FROM 1 OHIJl TO 9.1 MEG 
1/4 WATT 100 PIECES OF ANY VALUE ONLY 4.59 
1/2 WATT 100 PIECES OF ANY VALUE ONLY 4.99 

CALL US FOB BULK QUANTITY DISCOUNTS 



TRANSISTOR 


SPECIALS 


2N404A 


1.48 


2N2222A 


.24 


2N2907A 


.23 


2N3056 


.85 


2N3904 


,15 


2N3906 


.15 



DUAL-IN-LINE 
LOW PROFILE V^ 
I.e. SOCKETS ' 

CONTACTS PRICE CONTACTS 
SPIN 13 22 PIN 

14 PIN ,22 24 PIN 

16 PIN 25 28 PIN 

1BPIN 28 40PIN 

20 PIN ,31 




^1 




MAIL ORDERS SHOULD BE SENT TO: 

U.S.A. 133 Flanders Road. WestbOfO, Massactiusetis. 01581 

Tslephone orders & inquiriss <G17i 386 0500 

CANAOA& FOREIGN 56S1 Feiriei St.. (Mtl.) Quebec. Canada H4P 2K5 

Foreign CUSlOmerS please remit pdymer^l on an iHTernational bank draft or 

national postal rnonpy o'de7 payable m u S dollars 

Prices are m U S Oollars Minimum ofdei S10 00 

AdO S3 DO 10 i!ovet postage & handling VISA AND MASTERCARD ACCEF 



CIRCLE 70 ON FREE INFORMATION CARD 




GROUE ENTERPRISES MC Qepl J SrasslDwn NC 2B902 



PLANS & KITS 

FREE catalog 99 cent kits. Buy 2 get 1 free. Parts, 
bargains galore. ALLfCIT, 434 West 4th St., West 
Islip, NY 11795 

OSCILLOSCOPE performance from your un- 
fnodided television for less than $25. Super sim- 
ple, accurate, practical. Order Teie-Scope circuit 
board and plans $a.50. Get two for dual trace 
$15. MICROGRID, Box 613, Ithaca, NY 14850 

SATELLITE TVRO parabolic aluminum dish, 
local materials $500. Plans, formulas $10.00. 
WARD MICROWAVE, Box 100. Conway. NC 
27320 

DECODE Morse, RTTY. and ASCII signals from 
airwaves with new Code*Star. LED readout or 
connect with your computer/ printer. Keyboard, 
other items also available. Kits or assembled. 
MtCROCRAFT, Box 51 3R. Thiensvllle. Wl 53092 
(414)241-3144 

MUSICAL car horn 64 tunes. No chips to buy Kit 
with case less horn, $31,95. Factory assembled 
with horn, 341,95. Add $2,50 shipping. ELEC- 
TRONIC SOUND, PC, Box 401951, Garland, TX 
75040 

PRINTED circuit boards fncm sketch or artwork. 
Kit projects. Free details DANOCINTHS INC., 

Box261.Westland,Wi 46135 

CABLE TV converters and equipment. Plans and 
parts Build or buy. For information send $2 00 
C & D ELECTRONICS, PO Box 21. Jenison. Ml 
49426 ^_ 

ELECTRONIC catalog. Over 4.50O items. Parts & 

components. Everything needed by the hobbyist 
or technician. $2.00 postage &' handling (United 
States only), refundable with first $15.00 order. 
T & M ELECTRONICS, 474 East Main Street 
Patchogue, NY 11772 (516)289-2520 




KEYBOARD 

KITS 

WERSt Organs are demonstrably superior 
in overall performance, to ALL commer- 
cially built instruments, rBgardless of 
price. Best of all, vou save 1/2 to 2/3 the 
cost with our easy to build kits, (Also 
factory assembled). 

And now — after 3 years in research 

the totally unprecedented "Pianostar' 

electronic piano (and much moreU has 

been unveiled to international raves! 

You have to hear it to believe it I 

Explore the exciting world of WERSI, 

Free information packaae. 

Call free, 24 hrs,: 1-800-233-3865 

(in PA call: 717/2994327,9-5] 

Ask for "WERSI DATA PAK IM33" 

Please specify Piano or Organ 




MINI FM MIC 

Compact alze. onir Z'Jd "x^i" Tiansmll 
to FM rsd« SS-lOa MHi £KC«&t«f1^ 
aLKf»o tpjntity Transmrla ala&la siBna! up 
10 900 Ji Complate krt incl. ce3«, battery 
£ ^^tructwis. Om^ $13.95 Assembled 
STS^S ISddSI.SS SIH B2 Send ISfi 
s^atup fcr brochure. 

S.E. Carp,, Box 1 E969.R 
TBmplaT«TrBCe,F3 33687 



FREE KIT Catal og 



H^ilUK (j fc,N J:,R A TOR K]T >t9.v5 
A'Jlo-Rajij^in^ Cap-mclcr kit ^79. 95 

Phone 415-447-3433 

Write or Pbone for FHEG CATALOG 
Average J iTiintite Saturday cat] is £lf 



tontQir>-. 

lEST S 
EXPERI- 
MENTER'S 
EQUIP. 



nA/^C SCIENTIFIC INSTRUMENTS 
UAVjC box iOS4R lIVfRMORf f 



BOX iOS4R IIVERMORE CA 94550 



BEND-A-MGHT 


..*-'''=''•**..«--''' 




r-*-^ ^X'^^iA rf 




^-^ ^^1: 


^^^^^K^ ^^^^^^^^^^ AND flEFLCCTtD {>LAnE ^^^H 
^^^^^r i^^^B^^^UAKC THE JQB mS^RARLGf MQT ^^H 

^^^^^fc ^^^^^^WITH DEND'A'LIQHr. A HIOH lMTEK»TY ^H 
^^^^^^^^1^^^^ LtGMT SOUnC£ niTH A Fi.E;tlBL£ S^KA^r, fiETS ^ 
^^^^^^H^^^ LIGIHT INTO THE SMALLEST HOLE£^£ENDl» TODAY 1 
^^^^■1^^ ML A KtrHE^IQEt^TSADDTA:;! TO 
^^^^^ M 11 EHTERPFtlSES.iPrD, B«? 133L D4I, I3fi3l. Ser|hb<«Ak, |L edOta 



MICROWAVE HORN ANTENNA KIT 

1 1-1%. Gfc Freqimcy llt.^ 17-lS lb Cjia KM •VAssHivWy li!iiiicl«>lB S3Sa" 
Dmn CgnHiH Buid t199S' jaMnliniu KrI ]UX) 
Put! Kil to tad t2Jts- ttlMma Df Bufd S3< J6I 
CmntlitE Pxiigt lAittni, Iwl ( Pvli Kill tnsS 



MICRDTENNA ASSOCIATES 
2335 Sputh 2a» Wat, Salt Lake City, Jtali Ml 19 

CtatU MO only - Mltw !■< Wttts Dilmrj (&st iKluitei shiniul 
'Ulili Heidtnls Pluu m St Siles Tu 




SUBSCRIPTION TV PLANS: 2300 MHz Micro- 
Wave Downi^nverter plus BONUS UHF system, 
both for $15,001 Best systems available, no In- 
ternal connect iorjs to TV. Parts, PCB's, Kits 
available, MC/VISA accepted. Other plans: 
Negative Ion Generator, Telephone Memory 
Dialer, UHF/VHF Antenna Amplifier, Wireless 
FM Intercom, S4.00 each. Send SASE for more 
information. COLLINS ELECTFlONtCS, Box 
6424, San Bernardino, CA 92412 

AMATEUR microwave downconverter new 4 
stage design out performs all the others. Down- 
converter kit $59.95, assembled SB9 95. 6 month 
warranty. $2,00 for details. Send checit or money 
order to: MINIATUHE COMMUNICATION, P.O. 
Box114.Cudahy. WIE3110 

BROADCASTING! Start your own station I AM, 
FM, cable, licensed, unlicensed. Low i;ost trans- 
mitters, plans, instruction bixiks. Free informa- 
tion. BROADCASTNG, Box 130F5, Paradise, CA 
95969 

PEAK expander and CX decoder kit model SX-80 
$76.00 plus S2.00 shipping. Complete plans 
$1 00. See Radio Electronics Dec. 81. SOUND 
CONCEPTS, Bo!t 135R, Brookline, MA 02146 

PCB'S five day service! Kit projects or artwork, 

no drilling charge, guaranteed quality. DITEK 
CORPORATION, 6244 Colby, Lincoln, NE 6B505. 

PROJECTION TV ... Convert your TV to project 7 
foot picture. Results equal to £2.500 projector. 
Total cost less than $20.00. Plans & lens $16.00, 
Illustrated information free. Credit card orders — 
24 hours. (2151 736-3979 MACROCOMGN, 
Washington Crossing. PA 18977 

CONVERTERS, inexpensive satellite TV. com- 
plete TV descramblers, and instruction manuals. 
Stereo reverbs. power supplies, burglar alarm 
systems, VCR s. synch stabilizers, electronic 
games, and more. Send $1 .00, refundable. J. D.'s 
ELECTRONICS, Box 2728. San Bernardino, CA 
92406. 
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ELECTRO SPACE PRINTED 
CIRCUIT CARD EJECTORS 

e thick CJirdi I 0T9 i^&ll 
SIMkNo Colo' 134 34^Q BO-up 
1450 Whila s ?s * 21 J. 19 



Fef 



1451 



35 



.J1 



ELECTRO SPACE PRINTED CIRCUIT 
CARD INJECTOR/EJECTORS FOR 1/1 B 
THICK CARDS 

1145? WJ1I1* « 27 f 23 $30 

11453 Rdd ?7 33 30 



HEX-WJK SUPERtOR SOLDER 




REMOVAL BRAtO 






Dirp-iEt 






StDCk Na 


Sii* ri<Spoi3» Pr>ci 






i.'ie A 






SDC42 


5ifi4 e 
RCAC/MOS 






Stuk 








No 


RCAN* 


-34 25UP 


44001 


CD4001BE I 


3« S 


yh 


44002 


C 04001 USE 


U 


311 


44007 


CD4007UBE 




:,i:i 


4401 1 


CD4011BE 




x\ 


4401 S 


CWOiiUBE 


34 


33 


44013 


CD>4013&E 


£« 


ft} 


44015 


C04C15BE 


1 07 


01 


4401 a 


CD401 ABE 


53 


^h 


440 17 






m 


4401 a 


C0401 9BE 


£9 


58 


44030 


CD4O10B£ 


1 ID 


12 


44023 


CD4a23BE 


3Q 


■X\ 


44Cl?4 


C040?4BE 


oa 


H7 


4403S 


CD402SBE 


39 


33 


44037 


CO4027e£ 


«d 


64 


44030 


CIMOSOBE 


5fl 


,1ft 


44040 


Ca4040BE 


1 \t 


1.7 








4n 


44<K9 


c&tcM^eE 


J7 


54 


4405D 


C04i»oeg 


^7 


^4 




CO40ai,aE 








CUOaJBE 


1 IB 




44053 


C 040*3 &E 


1 JB 




440S4 


C04054aE 


^ 94 


Ab 




CD405SBE 








CMOAOBE 


t 40 




44000 


C&40«(Be 


7B 




440Q9 


CD40»ue€ 


3a 


■x\ 


440^0 


CD40T0BE 


44 


41 


^t4ori 


CCMOriBE 


3a 




44076 


CD^OTABE 


1 2a 


1 JO 


440B1 


C040aiBE 


aa 


;i:i 


44093 


CDdDOJSE 


le 


74 




CD404J1BE 






44502 


C045a3BE 


1 7? 




44511 


C04aiiBE 


\ SA 


1 VtJ 


445?3 


CCUBTOSE 


[ IB 


1 12 


44500 


CD23tOOE 


1-*% 


J ii 




CD40>a3BE 


1 ffe 




44Ei«Z 


CCMfOIOBBE 


S4 





^^ 



RCA POWER 

&INTEC nCA No, 
40123 Ct320 
42323 T23S2D' 
i1?700 T27QOD 
4 2S00-1 TSBDOB 

4 2goo-2 Tsaooo 

42S50 T3S&0O 

40039-1 TIP2B 

40030-3 TIP39A 

40031 TJP31A 



T1P131 

M J 2953 

HCA3055 
3H3102 

3M3370 
3«30*3 
3N3054 
2K3055 

430SS-2 2H3055HOM 
43430 2W3439 
434iW 2N3440 

43771 JMarri 

43772 2N3T73 

43773 aN3773 
A403t 3N4Q3fi 



40121 
40175 
4^55 
430S5 

fliiOS 
42270 
43053 
43054 
43055- 



1-24 
t1 33 

1 40. 

2 0J 

1 5S 
1,90 

2 » 
00 
04 
,74 

1 43 
S 37 

Lie 

1 03 

1.30 



I 3* 

] 2D 
J TO 



1 54 

1 aa 
1 i« 
2.7a 

3.00 
3£>l 

1 03 




ARIES ZERO 
INSERTION FORCE SOCKETS 

- Cam acluBtfld, trij* ii»ro ■■niflrTicnv lorcp 

- iirt pidtact loldt' tail pini 

- cap,pbl:B cl ti«ino jalU49*d >nl0 DIP lOChttl 
Stock N« NaPmi 1-?4 35-49 50-UP 

11055 3^ »4,0t 53.60 53,35 

1105Q 3B 4 25 3,77 3 40 

M057 40 4 90 4 34 3,91 

nose 44 a B9 a 7a 7.9a 



Toxas Instruments Low Profile 

SOCkOtS, tin pf^rcd pho^phar branzQ itorttacl 
plfti wrth Gfll-1l9'^1 ((Bl, 

SlD^trNQ No, Pim 1-34 25-99 lOO-Up 

Iil3i3i « \\% X 13 1^3 

11202 1A ,1B 13 14 

11203 la 21 98 lA 
11304 Ifl S4 ,31 IB 
naos 30 3T 3* ,21 
nSOA 23 ,10 30 33 
U3D7 24 33 30 .39 
113«L 2A 33 34 ,29 
11309 40 33 45 40 



PlnStraighlflningToiOl puiadevicnvn 
l^airtru-B rowio rom tpicns, Opa iida w ror 300 
c>Anl«r davk»i. n-p tfiol «v*r ior daM<ca« on ,AOO 
conlfl-rl PuldoviCamld-^l.squD'D'Ia', bAwad l-radi 
CCKnq- bach \a fnaper ipDcing 

/ 8al!>rB \ J j^ftfc y 

SiochNo UD5B I13-V9 



ELPAC POWER SUPPLIES 
SOLV SERIES FULLY REGULATED 



S1KTEC 

44037 

4^394 

453fte 

45320 

45321 

45323 

45415 

4^16 

a57M 
46044 
4A101 
44103 
46107 
46100 
45111 
4A254 
45290 
4aj92 
4A3a« 
4A3S7 
4A3SS 
4A474 
40(47 

40347 



HCANO 
3N4037 

3NS294 
3K529A 
3 N 9330 

2^&331 

2N5332 
2H5415 

2H54ia 
JMS764 
2H6044 
2HA1D1 
2NAI03 
3NAS07 
3N4SQ9 
2N4111 
2Ne394 
3Ne390 
3NA293 
3Ne3QA 
3 N 63187 
3Ne30a 
3^0474 

3'NaeA7 

4034 T 



S 6& $ 93 



102 
^.A1 

1 00 

2 17 
1 37 
3-04 



> 49 
1,AO 
I 32 



1.S3 
1,^3 
2.04 



atech l>f« Dakd 

«7t2S llfrt 

tT|l» till 

MEMORIES «7flj} IT It 

{RAMS, E PROMS) 47ut "u 

i7eM 27« 

47M{i tWA- 

4 794} i^A 

^7Bfl 



V\ 



IKePAOH , ,,. 

IIKC MtOM , ,, 
I'lK E FIHM 
32K E PROAI 

vea I piwH 

%W EHtOM 

IKX 4 ITATlC AAH . 

4K 14 1 STATIC MH 

UK 0VNAH4C RAM 



IC Insertion/ Extraction Kit. mciudaa ojpiC t^if^fte 
ib BCCdmodiilv all tC i Iiqui >4 Io^O pitis. C MQShi* 
StcKl^ No. 1330B. 



I and inatnan 







OtlTpwt 


Dirnffn*ioni 






Stock 


Ouipui 


CurnrrH 


(Hi,W<^D^ 






He. 


Voltjgc 


fla1lF>g 


In Incftai; 






13003 


5 




4 7'lA^4i3 




S3S,00 




12 


1 SA 


4-7 I4ii4i? 




38,00 




15 


1 2A 


4-7 16X413 










0.75A 


4-7 1A)i,4<2 












5-5r0x4-7rax3-3. 


fi 




13^09 


12 


4,0A 


5-5 ■an4- 7 5x3-3, 


R 


57 OO 


13610 


15 


3.3A 


&.S,'ai4-7,.'S:^-i. 


■ n 


57,00 


13B13 


34 


3.0A 


5'5r'8iU.'7.'DK3'3.'t6 


57 00 



ELPAC POWER SUPPLIES DC/QC CONVERTERS 



SEDck 


tnpift 


Ci>tpuE 


Outpui: 


DinvaniEDni 






Vallaac 
(VUtTt 


Velta-ga 
IVDC) 


Curronl 


^MiMrKD^ 




300 MW TVE» 


|MA» 


In ln(hfl» 




13825 


3-0-7 


11:08 


035 


4Bi(,5ti;3 05 




-1383a 


3 0-7 


53^05 


0-35 


i,%i. 5tjr3 05 






3 0-7 


ISiO.T 


D-20 


4flK,5tjc3 Q5 




13838 


3,0-7 


15t0 7 


0,20 


46 J SiJc3,0S 




13839 


3,fr7,0 


2aifl,7 


O'lO 


Aax.5lK3 05 




13830 


3^7 


3e-0 7 


0-1O 


ABX 51^3,05 




1 J W TYPE 














4.0'7,O 


12:iOe 


125 








4 0-7,0 


l32:Q,a 


125 


,851X1,211 77 






4 0-7,0 




lOD 


,851111 2X1, T7 




























13539 


4,0-T.O 


3a-t 4 


50 







~FI>oppTO>ic~power»u|ipivlora drivfe, a» btiHt fry Shwg«rt, COC. Wanfl9, 
•le ikraaoutpuUC^iV, ''34V, 5Vi.OuipuJC:iji'i'anlmaiil2.5A:3,0A.'3,'A 
PK. 3AS Slotk No 13801 HOS,00 



MODUTEC 

- VOLT.'OHH HilMJitTiflarlStBCkWO. 13735] 

- e»rTafv''»iHr(ortrnaMtin»riflilfnim 35V!C»4, 

- MiJ^ifliamp AC VolH-Ammaisr 



Sta«>; Ho 
13730 
1373t 
^3732 



AC A 



trat 



Pnta 
634 50 

3'DiO 
39 50 



4^«nita> 
0-35A 
0-SOA 
O-)00A 

- LINE SPtlTTER alLowK 1«>t 1 flccuiAla 
.raaillngt oT AC j»wfl r c o n^Drnobon 
iSlack ■'I3727t , 1 4.9S 

- VQM-HULT9TESTER Varutiia Vfill'Ohm 
MiiPiantmaiQf (Slocli, »13739]' . $13 05 



5^ tStochNd. 137331 113,05 


9ow Rosin Cora Solder 




©0,^40 Alloy] 

L«ngith WaiBht 


5t&£k Nd 
5D075 
SD076 
S00)'7 
50078 
50O70 
500W 


Dia 
,043 
04f 
062 
.032 
-«J2 
033 


<r*an [OjI Pncv 
9 15 13.26 
3S 4 436 
50 6 4,03 

33 1,5 4.0B 
sg 4 5J4 
1 75 B B 83 
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CIRCLE 74 ON FREE INFORMATION CARD 



Radio Shack Parts Bring Your Ideas to Life! 

No Waiting! • No Minimum Order! • Low Prices! 



Solar Power Demo Kit 




NEW! 
995 



Here's a Fast, Easy Way 
To Design and Build! 

Design and Debug Your Circuit On a 
Socket, Transfer II to the PC Board 



Heady to Use 
Ideal lor Models 

Atop-quallLysclar cetl pre-wired Eo a precision DC motors 
r«gdy (or your Creative idsasF Greai for building into modal 
windmills, boats, radiomfitet^ and mors. Includes minia- 
ture propeller, oojor wneeis, ilEustraled boohlel. 
277-1*01 9.95 

Now That It's Working , . . 





Engineer's Notebook U 

NEW! 

Only 

249 



By Forrest MIms lU 

Gives you practical circuits for most analog aF>d digital 
ICs. A wealth of information, presented in an easy-to-read 
formal. 128 pages. Punched lor thrae-ring binder. 
276-5002 2.49 

Computer Connectors 

m SoMeriess, Reusable Type 




995 NEW! ^ 695 



Dress up that special projectl Soth of these deluxe enclo- 
sures feature vented steel lop, ea^y-to-work aluminum 
chassis, removable rubber leet and great-tooiting 
"TRS-ao gray" styling 



Fig. 



Size 



3V. K 7'fc X S'h' 



Cal. No. 



270-229 
270-226 



9.95 
635 



(±i Pine-Oidred PC Boerd, Holes match soolww (H 

and ''■^) lor easy transler 2V'ftX SVux Vr*', with 0.3" 
DIP conler 550 connection points J?76«170 3.29 

L^': Modular IC Breadboarri Sockvt, DIP center 
These coords snap together for Itirger projects ano 
accept 30 to 22.9auge solid wire. TWo trusses. 550 
Indeiedconrarelion points. 24x6' 276-174 10,95 
[ci Uodular IC Breadboartl Socket, As above, t^ul 
witti 27C indexed connection points 2Vix3*ft'. 
276-17S . 6.49 

^ Acc«e«ory Pan«l. Snaps into Lnterlock groove at 
B Allows you to r^uni controls, switches end read- 
outs. S*x2'i.- 276-171 1.99 




F-ig. 


Description 


Cat. No. 


Each 


A 

e 
c 

D 


D-Sub Male for RS-232 
25-Pin D-Sub Pemale 
40- Position Card-Edge 
34-Posillon Card-Edge 


276-1 5S9 
275-1565 
276-1 SS6 
276-1564 


4.99 
4.99 
4.9S 

4.95 



TV Horizontal 
Output Transistor 
~ NEWl 




795 



TO-aCau 

2SC1303. TDp.ciuality NPN replaces 
ECG-239. QE-aS, SK.311S in many 19" 
color sets. With insulator, bushings. Why 
pay more? 276-2055 7,95 



Mercury Switch 

89'' 




Joystick Pot 

Includes 

Mounting 

Template 

Great for video games, computers, radio 
conirol and more! Twin 100,00O-ohm lin- 
ear pots, r-king control 271-1705 . 4.95 




SPDT DIP Relay 



299 

1 Contacts RatetJ 
T Amp at 125WC 



5WDC, se-Otim Coll. Sansiiive. Sub- 
mint size and ideal lor PC board or 

DlPsoci^el mounting. ^xVax^/ic". 
275-216 2.99 




Photo Bargains! 

£1 ;,' m m 



Micronta® Test Equipment Values 




This subrnini gravily-actualed switch is Ideat 
lor lampsf alarms, posiilon delecting and 
mor0- Rated 100 mHliamps al 24VDC- 

275-025 aSC 

Micro Test Clips 
-(49 

of 2 



Sprirtg-action^ ideal for testing on hi-den- 
aity PC boards. i '.-" long. Solder type. 
One red, otte btac)(. 
270-370 Pkfl. |>I)!/1.«» 

Binding Post Set 




1995 



3495 




^ Digital LogEc Proba. Simplifies digital troubEe- 

shootino by indicating high, low or pulsed togic states 
with LEDs. Powered by Circuil und'Sr test. 

22-a01 19.95 

'11 27-RHn9e VOM. Measures AC/DC voils. ohms, DC 
milliamps, decibels. Big J" mirrof«J scale. 30,000 
ohms per volt DC sensitivity. With leads, manual. Re- 
Qirires "AA" and 9V batteries. 22-203 .... 3*, 95 




139 

Phe- oit2 



Secure comad with pusfi to release Ac- 
cept up. to 14-gau^ wire. Includee one 
red. one blKk 274-660 PIcg. ot 2/1 ,39 



IC Protector Mat 'Phone Adapters 

NEW! 



Only 

89* 



&>f 5"" conductive foam mat pfotects sen- 
sitive ICs from sialic charges. Pays for 
itselF with tna first chip it saves! 
276-24D0 69* 





[a] Vi" Stereo Phone Jack to V<* 
St«r«o Phon« Plug. Use standard 
stereo headphones v^filh the new mini 

portables. 274-366 2.S9 

[H ^h' Stereo jflck to V*' Stereo 
Plug. Use "minr headphones with 
Sld. jacks. 274-367 2.39 



'Ji\ Xenon Strgbe F^afltitube,, Gri^ht, long- 
life Great ici pf&jects o^ replacerrwnl us^. 
Tri^er vuttagG' 4kV Anode: 300V maxi- 
mum. £00V min, With specs. 

273-1145 2.ft9 

1^1 4k V Trigger Coll. Use with flashtube 
(above) Requires 200-300VDC primary 
source WUh winrvg diagrams. 
272-1146 nw 

Lc1 LASCR Photo Detector Fast respons« 
makes rt ideal for "slave" pKotoflash units. 
TO-92 ^ase 276-t(rt5 U9« 



5-Volt Reed Relay 




DPST coniacls rated O.S amp al 12SVAC.I 
5-volt. ISO-Ohm coil. PC board moun table 
275-228 ... 99« 



DC Microammeter 

I \-.:l— '* Reg. B.95 

iMl 595 

to SO Mlcrosmpi DC. Precision jewelad 
movement and easy-lo-read faCfi. 
270-1751 Sile 5.95 



Radia /haeK 

A DIVISION OF TANDY CORPORATION • OVER 8200 LOCATIONS >N 76 COUNTRIES 

Retail prices may vary at Individual stores end dealers 



> 

-< 
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CIRCLE 66 ON FREE INFORMATION CARD 



111 



■■■* IM 



LU 

Q 
Q 
< 



CPU'S » SUPPORT CKfPS 



HU CfTlJUiKI'l 



TM1HC7K1 



ROM^s 






USIliI 



}« PIMflHPff 



7*00 
T4C1(J 



a T*;1(| 

H MOD 



TRANSISTOR SPECIALS 
t'f■*^' i v3 iiPi4i 

JKjrfl' h^N 3. T& } 

}Mfoap>4i»a.TO] 

^FfJIll rtm 5' TD I PF 

3NZZIThfN&>Tait 
IHWf IPhlF L' TO If 

JM1»''NPS-T0.£» 
*IP3ltM>hlSiT01» 
riPBBPMPS-TaVll 
•iPJI^Mf S- 

TIP i^H iiPht jr< Lrt^ 



lALS ^ 



ir^TTERFACE 
a DRIVERS 



SHIFT 
REGISTERS 



?« uigwK 



14 PIN HEADERS 

16P|NHEflD£HS. 

2< PIN HEADERS 

40 PIN HEADERS 

50 PIN EOGEHOARD CONN. 

26 PIN EDGEBOARD CONN, 

50 PIN HICHT ANGLE COWS. 

20 PIN RIGHT ANGLE CONN. 



3'*t.00 

40 

?5 

1 10 

3.95 

2.50 

. . 3.36 

2,2S 



»Pifj Bid BOW CONN ECTOR 5 J3 a 

«P|i^PiBEiOK'CADlLECDNN t? 7i 

20PIH RIBBON CABLE CDNm IJ.K 

lOPINntBBOIVCABLECONS $1 » 

^RJKTED CIRCUIT BOARD 
*-- fl-COUBLt SlOffl fPQJt'f BOARD ■,»■ THICI5 



SPECIALS 



DOUBLE SIDED DIP RISBON 
CABLE JUMPER ASSEMBLIES 

16 PIN fl* LONG t 2.00 

IIPINIZ-LONG * 2.50 

RS 232 CABLE 

10 Conductor, # 22 color coded wirfir 

gray PVC Outer cover, %* drameter 

,40 per ft. - 1007WO,00 

Add 20% postage for orders under TOO'. 

Add ;0% postage far orders over 100' , 

ZIUL-4 



3 75 TH59927NL - 



(,re 



S!&iHl4<-Jl*«tRAM 



?n3 JJInLROM 
}7«-2S 



HSfi 



CATCONTnOLLEA - fi» 
HTaCRUCDHTHOLLlP 

- IflH 
FOirai - 3<95 

fiai5 - 1G9S 



SPECIALS GOOD THRU MAY 1982 



TTLIC SERIES 



74fl1 



^¥)7 
T40e 

7410 



7*Hi 
WIT 

MM 

H37 



T44fi. 
7iMJ 



t*J4 

7*75 
T*™ 
?«0 

J'iffiS 
JAR 

7*Ki. 
7411 
7A92 
7451 
M>4 

7495 

i^4«ig 

U10T 
741 J I 
1412; 
7*173 
?412fr 

r-tijt 

74H5 
74149 
Mi» 

7415L 
741 U 
JS1&4 
7JI5& 
741 &7 
7-<lHl 
74111 

t<ta? 



74 1« 

?41Ci4 

'4>E« - 

74 IM 

74167 ■ 

741)1] 

J4173 

M17J 

7417^ 

74176 



r4iai 

749K 

74391 - 

1H91 

74(93 

74 1» 

74 [M 

?*1S7 
7«73 
743)9 
743» 
74%7 
^4X4 

7*SB 

75334 - 
7iH5- 
7M9; 

erst ' 



FULL WAVE BRIDGE 



PRV 


I* 


lA 


2EA 


4«l 


- 4ft 


»0 

4«l 




13& 
1 P% 


:1W 


eoo 


1 30 


1 90 


ti^ 



12V DC AElJ^V£ 

TTl. 5IZ€ 

S P PWO af«r, co.i 



MINIATURE MULTI TURN TRIMMING PQTS 

50. IDOi, SOd. IK, UK. 2S0K . .47Siach3/».[n 



EPOKV GLASS VECTOR BOARD 



IJIiQ' [Kick wilh1i1Q's{>aclr)g 

4^/4" X 6%" $1,95 



DIP SOCKETS 

SPIN 17 :■:' f" 



OATEL'S DAC-OeEO 

8bitDAC-$4.95 



„ CRYSTALS 

lB«a HStt* I as79 SCOO 10 K» " ^5 

ftEDICON SAD 1034 ANAL □GDElA'^ LiNE tl^ti 



7 WATT LD 65 LASER 
DIODECm^$e.95 



26 wart Infra Foti Putu ISG 2006«quiV-^ 
LivK DicKhr iSpoc xheal iincludfd^ S?4^5 



2N3S20 P FET . > J6 

JN5457NFeT ., .. 8-45 

2N364eUJT » .45 

ERaWTfiJQGEHDSODES.. .. 4;H.0Cl 
2N602BPROG. UJT * .55 



DISC CAPACITORS 

mr TiBv 10 ?i CG 

01UF35V 16 SI 00 



.IN4>4S (fN914] IB/TOO 



NO, 30 WIRE WPAP WIRE 
SINGLE STRAMD 1 00' ..t1 .40 



TOGGLE SWITCHES 



SCR's 

[1.5A tA |35A 
00 1 fti -Bo J 1 4a 

JOG ■ 70 flO i 1 SO 


ItOA 


00 1 a?'l 40J2» 


*y«l 


Eoo ii »j3a> 


16 00 



Hill iPOETtCrOPI 
Pfli^CiF'HDTQTRAhS 
fli P. Tl LI OVf. CR f tN Of AM BE 
n[0 GRLtNBxPDLAnLCDi. 
iWLttiMiR".eO 
M«014B PHOTO DAPL XTOR 
riL 1 1SOPTO ISOLATOfl 
IL SOPTOiSOLAfCR 

I WATT ZENEnS 31. 47 ^1 56 6B fl7 9 
1? IS, 'B.ofJJV 



SFC3301 - 5OPRV30A 

FAST RECOVERY DIODE GSnsI 



TANTALUM CAPACITORS 



,47UF35V Svit.DO 
.eBUF35V S/SLOO 
1UF35V 5'»1,00 
2.2UF20V BiU.QO 
3.3LIF20V 4,'t1.0Ci 
4,7Uf KV 4/11.00 
B.aUF35V 3''*1.00 



lOUf 35V - 4 40 
22UF lOV - » .30 
ISUFieV 3/»l,00 
30UF6V 5.>1,00 
33UF20V * ,60 
47UF2CIV 
6SUF lOV 
120IJF6V 
200Uf2CiV 



* .75 
S1.7S 



SANKEN 

AUDtO POWER AMPS 

Si 1020 G 20 WATTS .512.50 
Sil050G50WATTS .$27.50 



200 PRV 1A LASCR .96 



RS2^ 
CONNECTORS 

DeaSPmalE «.75 

DB25S female 3.7S 

HOODS 1.2S 




20KV250MA DIODE 



SILICON POWER RECTIFIERS 



PFV 


lA 


3A 


XIA 


50A 


1I5A_ 


240A 


lOl 


.06 


M 


.3^ 


.30 


o.oa 


xe 


.OJ 


.20 


,40 


1.31 


5.25 


9.00 


«a 


.09 


J5 


.e« 


l.W 


S.EO 


12.00 


GOO 


.11 


.30 


.so 


2.00 


8.50 


15.00 


sm 


.15 


.3S 


1.00 


2. SO 


10.50 


19.00 



LINEAR CIRCUITS 



1,25 3.00 12.50 2e.OO 



CLOCK CHIPS 

t4 75 MM^ie 

MMS3e7AA 5 95 



.5V at SOOma SOLAR CELLS 
3 "diameter $4.35 



7 SEGMENT DISPLAYS 



FSCB024-^dHgH 
C.C.S'diaptay 
F1^0 503C,C .5- 

FHD510C.A, .5" 
DLTW.S'C C 



01. 707 C A. .3' 
CL747C,A..,6" 
FNI>aiO.B"CA 
FNOe03.S-CC 

MAN5C.C Gr»n 



t 75 
*1 50 
*1.95 
*1.95 
* ,75 



MANa2C.A. YtrflQw * .75 



LUX* 

lVJN 



LF*i - f* 9M 



CA]dn 



KSKC - ]» 



REGULATORS 

l«JiTf *i>^ 

1MII7 HM ™L» t 44 

7WQ»:C SVili*. W» LMMK* » ^^ 

733 t » S4(!n' S 4, K. S. '3 

K0T513 I5a<74 * .00 35.<Sor;4V I » 

TEilAK f 3& LAKl^lZOrviAUfi 



POSTAGE 
RATES 



ADD 10% FOR ORDEflS UNDER »25.00 

ADO G% FOB ORDERS BETWEEN S25.D0 AND *50.00 

ADD 3^ FOfl ORDERS A30VE *5D.0D 



Tf RMS fOB CAUefl|[>GI. IWASS S^ND CKCvf, 
OR UONi> glUltn UiNiMUV rtLEPHQNE. 
COD PUnCHASE ORDEfl OR CMAftCt 1» W 
MINIMUM MAIL QROEn t&KI 



SENO t.JS 'Oft OLJR CJ^TALOG 

ICAlUftlNU TUNSiSIORS tt 

ACCTtrirns i4s MAMi'fiHmE 
ST , Cambridge, mass oeisa 



SOLID STATE SALES 

P.O. BOX 74D 

SOMERVILLE. MASS. 02143 



TEL (617)547-7053 

WE SHIP OVER OVER 95% 

OF OUR ORDERS WITHIN 

24 HOURS OF RECEIPT 

TOLL FREE 1 ■800-343-5230 

FOR ORDERS ONLY 



M 



ill 



k95 CONVERTS 



▼RQ*'*' MICROWAVE TO 
I OV VHP TELEVISION 

COMPLETE INSTRUCTIONS, 
HARDWARE, POWER SUPPLY 
& YAGI ANTENNA. 

CLEAR-VUE ELECTRONICS 

QM>.0. Box GOO, Rochester, Ml 48063,^ 
" 313-375-9730 '/' 



MICROWAVE television "downconverters" 

under $50 00. Highest quality, easily assembled. 
Catalogue: $2.00 (refundable). NDS, Box 12652- 
R, Dallas. TX 75225. 

HOW to build data splitter, wye cable, line driver, 
ASCII character generator, and their power sup- 
plies. Schematics, ASCII waveform chart. EIA 
specs. $14.95 JOHN MUIH, P.O. Box 1274, Vic- 
tOrville.CA 92392. 

SUBSCRIPTION Television Microwave Down- 
converters; UHF Sinewave Systems using Ad- 
vanced Circuitry and Technology. External TV 
connections. Fifty other complete kits available. 
Send SI 0.00 tor All Plans And Prices to: BETA 
ELECTRONICS, 2081-0 3rd Street, Riverside, 
CA 92507. 

ELECTRONIC Items and kits, for free catalog 
write: DAC INDUSTRIES, 6005 Musket Road, 
Fort Washington, PA 19034. 

HUNDREDS of telephone, suruei Nance, transmit- 
ter, receiver, and other products, kits, and plans. 
Catalog $1.00, INTERTECH, P.O. Box 54853. At- 
lanta, GA 30308. 

PRINTED circuit handbook, sixty pages. Nine 
diy methods. Send $12.00 plus $1,75 shipping. 
ZOWTIAK. 750 Little Matterhorn. Salt Lake City, 
UTa4107. 

SUBSCRIPTION television education manual. 
Complete theory and circuits $9,95, Parts and 
kits available. & S ENTERPRISES, P.O. Box 
1 1 09O1 R6. Nashville. TN 3721 1 . 



REPAIRS 



ATARI games repaired within 48 hours. Mai! in 
with your check (or S34.95. Return postage in- 
cluded. V.G.M. REPAIRS, 2558 Hempstead 
Tpke., East Meadow, NY 11554 



FOR SALE 



MICROWAVE receiver system. Write: "Dealers 
Wanted," Dept. RE, POB 4181, Scottsdale, AZ 
85258(602)941-9395 

SCANNER/monitor accessories— kits and fac- 
tory assembled. Free catalog. CAPRI ELEC- 
TRONICS, Route 1 R. Canon. GA 30S20 

POLICE/fire scanners, scanner crystals, anten- 
nas, radar detectors. HPR, Box 19224. Denver, 

CO 80219 __^ 

TEST equipment, new and used. Catalog $1.00, 
PTI, Box 8756, White Sear Lake. f^N 551 10. (612) 
429-2975 _^_ 

THE Intelligence Library, Restricted technical 
secrets— books on electronic surveillance, lock- 
picking, demolitions, Investigation, etc. Free 
brochures: MENTOR, Dept, 2. 135-53 No, Blvd., 
Flushing, NY 11354 

MICROWAVE 2 GHz, Best in the Westl Down- 
converter kits $39.00. Complete with antenna 
and control box $99.00. Factory assembled — 
90-day warranty $159.00. GALAXY ELECTRON- 
ICS, 60O7 N, SI St Ave,, Glendale AZ 85301 (602) 
247-1151 

CHEMICALS, apparatus, project books, wide 
selection. Catalog $1 .00 send to: PIONEER LTD. 
IND, 14a Hughey St.. Nashua, NH 03060 

RESISTORS ViW. VzW 5% carbon films 3c ea. NO 
MtNIMUHS. Cabinet assortments. 1% metal 
films. Request details. Bulk pricing available. JR 
INDUSTRIES 5834-C Swancreek, Toledo, OH 
43614 
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electronic components 



Belmont, California 94002 



al listing of over 600 items available 
from 600 authorized Jim-pak Distributors: 



7W0 

im . 

7«4 . 

740S . 

7407 . 

74« . 

7410 . 

7414 . 

7417 . 

7420 . 

7447 . 

7474 , 

7475 . 

7476 . 

7485 . 

7486 . 
7489 . 



fflWP 



2/.85 

2/.85 

2/.85 

2/1.19 

2/1.19 

2/.89 

2/.8S 

.99 

2/1.10 

2/,55 

.1.19 

.69 

.79 

.69 

.1.19 

2/1,19 

2.99 



L f?^ 

7490 .S5 

7493 SS 

74100 2.25 

74109 2/1.19 

74121 69 

74123 .99 



74150. 
74154. 
74157. 
74161. 
74164. 
74174. 
74175. 
74192. 
74193. 
74367. 
74393. 



.1,95 
.1.95 

.99 
.1.19 
.1.59 
. 1.59 
.1.49 
.1.19 
.1.19 

.99 
.1.95 



POTENTIOMETERS 




a Wan (S TO^C 

7/B" Slatted Shaft 

Linoar Tapar 

1K, 5K, 10K, 25K, EOK. 

100K. 1 Mag 

CMU $2.95 




3/4 Watt ® 7IPC 

15 Turn Pot. 

Linear Taper 

100 Ohm, 600 Ohm, 

IK. SK. lOK. SOK, 

lOOK, 500K. IMag 

d30P ,$1.79 



DATA BOOKS jmi 

_^^A JKML 

^^H^ jPMra 

^■^^ 30001 
^^^^^ 30003 

^^^^^ sms 

^^^^^ 30009 
^^^^ 10400 



Jlm-P>k7400/74LS Ttl S3. 95 

Jim-Pih CMDS/Utnii 4 49 

JIm.Pak Mttni./DlipUr 3.95 

NgtJnialCMDS G.9S 

NiUnul Unur 9.95 

NaUnuinLLogk: 9.95 

[ntiril 7.95 

InttlComptnanl 10.95 



W!f CMOS 



4000 . 

4001 . 

4002 . 
4006 . 

4009 , 

4010 , 

4011 . 
4013 . 

4016 . 

4017 . 
4013 , 
4020 . 
«S3 . 
4024 . 
4027 . 



.55 

.55 

.59 

1.49 

.79 

,79 

.55 

,79 

.79 

1.3S 

1.39 

1,39 

.49 

1.19 

.79 



4030 
4040 
4044 
4046 
4047 
4049 
4050 
4051 
406$ 
4059 
4070 
4071 
4081 
4093 
4511 



,75 
1.79 
1,39 
1,95 
2.75 

,79 

.89 
1,59 

.95 



.59 
1.19 
1.95 



CONNECTORS 




DB25P D-Submintatufe Plug 3.95 

DB25S D-Submlnlature Socket 4.95 

DB51226 Cover for DB25P/S 2.25 

^/44SE P,C. Edge 2.95 

UG83/U SNC Plug 2.19 

UG89/U GNCJack 3.95 

UG175/U UHF Adapter .59 

S0239 UHF Panel Recp, 1.49 

PL25S UHF Adapter 1.95 

PL259 UHF Plug 1.9S 

UG260/U BNC Plug 2.S 

UG1094/U BNC Bulkhead Recp, 1.49 



flfflP LINEAR ^WP 



LM301N. 

LM305H. 

LM3Q7N . 

LM308N. 

LM3Q9K. 

UM310N. 

LM31IN. 

LM317T . 

LM31BN, 

LM319N. 

UM320K-5 

LM7905T 

LM7912T 

LM7915T 

LM323K. 

LM324N. 

LM337T . 

LM339N . 



,59 
1,39 

.75 
1.19 
2,25 
2.69 
1.49 
2,29 
2.95 
2.95 
2.25 
1.75 
1.75 
1.75 
5.95 
1.29 
2.29 
1.29 



LM780ST 
LM7B12T 
LM7S15T 
LM3S0N, 
LM384N. 
LM555N. 
LM556N, 
LM565N . 
L.M566N. 
LM567N , 
LM723N, 
LM741N, 
LM1310N 
LM14S8N 
LM1488N 
LM1489N 
LMIBOON 
76477N. . 



1,75 
1,75 
1.75 
1.49 
2,49 

.69 
1.49 
1.95 
1,95 
1.79 

.79 

.65 
2.96 

,99 
1,59 
1.59 
4,49 
3.95 



DIP JUMPERS AND CABLE ASSEMBLIES 

OJ.14-1 14-f1n I .Fool SIngla-End (Dip Jtimtm) SZ.3S 

0J-1B.1 16-Pln l-Foot Singh-Eral (Dip Jumpw) 3.25 

[U-24-1 Z4.PI[) l-FHt Elnglt-End (Dip Jumper) 3.9S 

DUmi'l 4a-PUi I.Foot Single-Enij (Dip Jumpir) T.95 

DJ-14-1-14 14.P(<i l-Fool Doubli.End (Dip Jumpw) 4.2S 

IIJ-1S-1-16 1$-F1n l-Rnt !l«i5l«.End (Dip Jumptr) 4.95 

[iJ-!4-1-e4 24-P(n 1-Fooi DwUa-End (Dip Jumparl 5.as 

EU-40-1.4D 40.<1n l-Fml Duubtt-Eiid'fDIp Jumptrj 11.95 

[IJ-14-3-14 14-Pln ^Fool Ollvtll^Elt<t (Dip Jumpir) 5.49 

DJ-IO-a-IE 16-f1n 3-FiHl Dwlili-Ertd (Dip Jumpir) 5.95 

DB25P.4-P 0B25P - 4 Fmh - DB25F (Ciblg Aisambty) 15.95 

DB25P4.S 0B25P - 4 Foul - DB25S (Clbit (Ultmblr) 17.95 

0BB5S-4-S DB25S - 4 Foot ■ 062SS (Cibh Aitambl^ 18.9S 



Ji% JE215 Adjustable 
lIplrDual Power Supply 

General Description: The JE215 is a Dual Power 
Supply with independent adjustable positive and nega- 
tive output voltages. A separate adjustment for each 
of the supplies providesthe user unlimited applications 
for IC current voltage requirements. The supply can 
also be used as a general all-purpose variable power 



supply. 




FEATUHES: 

■ Actiustableregulatadpo^orsuppliai. 
POB. ond nog, 1.2V DC to 15VDC. 

• Power Output (aach tupplvl : 
5VDC © EOOmA, lOVDC® 750mA 
12VDCS1 500mA. and 
IBVDC^ 175mA. 

• Two. 3-ternninaf acJj. IC regulators 
with thermal ovfsrioad protection. 

• Heat sink regulator* cooling 

■ LED "on" indicator 

• Printed Board Construction 

• 120VAC input 

• Size; 3-1/2"w X 5-1/16"L X 2"H 



JE215Adj, Dual Power Supply Kit (asshown). . $Z4.9S 






JIM-PAK 
KITS 




JE730 JE701 

JE2Da SVIDmpHagulilnlPoiiiaiSupplvXn 114.95 

JE20S Mum-Vodagi Burd Kit (Adapis to JE:do| 12.95 

JEilO 5-1SV / .5-1.9 Amp nttiiMtd Ptwir Supply HI 19.95 

JE212 Na^.l^VDCAdiplKBiiirdKlllliirJESia) 9.95 

JE215 Aifjuslililg Power SiipiilvKIt (Ptoturtd abovacintar) 24.95 

JE300 DlgilJl TtmmomoKi KN 39.95 

JEMS Sobi Can Pawl Kit 39.95 

JE60B NDiadeclmal EncHJarKIt 59.95 

JE610 ASCII Eucodad Koyboaitl Kit 79.95 

JETQI 5.Dlgn (.30D"| Clock Kit (Picturtd aittn ittlll) 19.95 

JET30 4.Diglt (.357") CbKh Ml (Pldurad ibovi liR| 14.35 

Jn47 5-Qi9(t 1.630"! Clock Ktt 29.95 

JE2206S Furtclicn Ganeralw Kit (Plcturad balm ilgbl) 19.95 

GRAB BAGS 

GBloa Canmlc Dlu. CtpKlUn (1U) (2.35 

GB101 ttylarCapaElton 60 4.95 

0S1DZ EladnfyficCipacltHt m 4.95 

GSloa Tinlihim Capiciun 401 4.95 

G8107 Silin)[iDkH]a!nN914/1N414B) (100 ^95 

GS1D8 TFL Sertas Integitlgd CIrtuItt 90 4.95 

GS109 Untjr liilagratad Ckcuitt 30 4.95 

OBIIO Aisortod LEBi (tOOi 5.K 

C1113 MlnlaturaTrlffldW PW (30) 4.S5 

GS11E 1/4 Wilt RtslilarAiuibiniil <20a) Z.iS 

08117 1/2 Walt Fleslstof Aitoitminl JIOC) 2.95 

BB12B Miniature Sllda Swtehai (25) 3.35 

98123 Haat Sinks Asiorimim J30 3.9S 

mm Tnniltun nuDc/Pmrtf ... (IOC) 3.95 

98137 CIIDkaa. Coti imt InduElon 50) 3.95 

I3B139 3-B Tannliul SoMw/Scraw ^fft (41!) 3.95 

98140 Sptun, Slindolh, ImuMtti (150) 2.95 

SB141 Wailwn and Sp*wt J2<XI) 2.9S 

QB145 Uigj, Crimp On IOC 2.95 

GB147 Hardwaia Mil - Null. Scraan, ate 500 b.f& 

BB154 1 S 2 Wsn RailltM /iHOdlMtlt llOC) 2.9S 

08162 7-Sa(maril DlipliYi 50 5.95 

GB1S5 Tpcgta, ftockar, Puih Button Surttehw (40 10.95 

GOm UTnt&Strt3/S"MaiitlomM*n (100 5.95 

GB175 1 A 3 Amp SMcofl flacttflan (Dlodn) 100 3.9S 

(SB1T7 $br)nl(Tuti<ng-A»wttdr'ptoe»i JIDC) 3.95 



74LS0O. 
74LS02. 
74LS04. 
74L£J)8. 
74LS10. 
74LS14. 
74LS30. 
74 L 532. 
74LS38. 
74L542. 
74LS47. 
74LS4a, 
74LS73. 
74LS74, 
74LS7S. 
74LS85. 
74LS90. 



LS Schottky fflp 



74LS109 . 
74L.S123 . 
74LS13B . 
74L5139 . 
74LS154 , 
74LS1S7 . 
74LS16J . 
74LS174 . 
74LSi75 . 
74US102 , 
74LS193 . 
74LS221 , 
74LS244 . 
741,5245 . 
74LS367 . 
74LS374 . 
31LS97. . 



. .75 
1,49 
1.29 
1.29 
1.95 
1,19 
1.29 
1,19 
1.19 
1.49 
1.49 
1.49 
1J9 
3.49 
.89 
1.95 
2,29 



WW^ 



SOCKETS 



Low Prof i I 
8 Bin LP 

14 pin LP 

15 Pin LP 
IS pin LP 
20 pin LP 
Spin LP 
24 pin LP 
28 pin LP 
35 pin LP 
40 p)n LP 



e Wire Wrap 

2/.59 14 pin WW tin .75 

2/.69 14 pin WW gold 1.09 

2/.79 16 Pin WW tin .73 

2/,B9 16 pin WW gold 1.19 

2/.99 24 pin WW gold 1.69 

2/1.09 40 Pin WW gold 2,75 

.79 14 p. plug/cover 1.29 

.S2 16 p. Plug/cover 1,39 

,99 24 p. plug/cover 1,95 

1.19 Also.TheMolexLlne 



DIODES & TRANSISTORS 



tN751 2/. 

IN757 2/, 

1N1188. .... 2. 

IN3600 5/, 

1N4001 4/. 

IN40M «/. 

IN4007 4/. 

)N4148 10/, 

1N4733 2/. 

IN4734 2/, 

IN473S 2/, 

IN5401 3/1, 

IN5408 3/1. 



2N2219A 

2N222aA 

2N2907A 

2N3a55. 

2N3772, 

2N3904. 

2N3906. 

2N4401. 

2N44a3. 

2N5129. 

2NS139. 

TIF^A 

TIP31A 



2/1,19 

2/,89 

2/.89 

.99 

2,25 

2/,69 

2/.69 

2/.79 

2/. 79 

2/. 69 

2/. 69 

.89 

,99 



CAPACITORS 



Dipped Tantalum 

.ImfdSKV 2/.B9 

.47mfd@35V 2/,89 

lmfd©3SV 2/.S9 

2.2mfdeffiV 2/1,09 

3,3mfda25V 2/1.19 

4.7mfd®2SV 2/l.M 
10rnfd»25V 
33mfd925V 

100V MYLAR 

.001-,01mtd 4/.79 

.022mfd 

,047m fa 
.Imfd 
.22m fd 



1.19 
3.9S 



4/. 89 
4/.99 
4/1.19 
4/1.29 



ELECTROLYTIC 

ImfdSSOV 3/.6S 

4,7m fd 950 V 

10m fd ®SOV 

22mfd*50V 

47mfde£0V 

10Omfd®5OV 

220mfd®50V 

lOOOmf d 925V 

2200mfd916V 

50V CERAMIC 
10pf-.022mfd 4/.69 
,047m td 4/.e9 

.Irnfd 4/,79 



2/.59 

2/,69 

2/,79 

J/.89 

.59 

.59 

1.19 

l.H 



MICROPROCESSORS 

ZBOA CPU C4MHI) 13.95 

1173AN-1 30 Tune M usica I M PU Chi p S.95 

8080 A CPU 6.95 

8212 BBlt I/O Port 3,95 

S216 Bl-Dlrectlonal Bus Driver 4.49 

2S13/2140 Character Generator 12,95 

8T97 Tri-StatB Hex Buffer 2.25 

AY-5.1013 30K B»ud UART 6.95 

AY-S-a376 eS-Key Keyboard Encoder 11.95 

2U4-2 4K Static flAM (200n5) 3.95 

MK4116 15K Dynamic RAfW {250ns) 3.95 

270S 8K EPROM 5.95 

2716 16K EPROM (-<-5V) 9.95 



Function Generator Kit 




Pravidei 3 b»ic 
waveformi: line, 
triingta and iquars 
wave. Freq. rangv 
ftdm 1 Hz to TOOK 
Hz. Output ampli- 
tude from volti 
to ov«r 6 volti 
(peak lo peak I. 
IJiai a TZV supply 
or a ±BV split sup- 
ply, Includsi chip, 
P.C. Board, com- 
ponent! & instruc- 
tions. 



JE2206B .$19.95 
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SUBSCRIPTION TV KITS 

UHF Gated Pulse Kit. $39.00 

UHF Sinewave Kit... $37.00 

Kits include parts, manual 
and etched pc board. 

Informative Catalog,. .$2.00 

J &W ELECTRONICS 

P. O. BOX 6T-B 
CUMBERLAND, Rl. 02864 



SUPER SALE 



WRITE FOR 

?^^McGEE'S 

SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 

19G1 MC6EE STREET KANSAS CITY, MO. 6410e 

REVERBEHATION for organs and keytioards — 

Simply connected to any electronic organ, even 
those witfi multiple outlet ctiannels. Room size 
and reverberation time adjustable. Nothing com- 
parable m this price range is ottered on the 
marKet. Send tor free brochure. DEVTRONIX OR- 
GANS, INC., Dept. 60. 61 01 Warehouse Way. Sac- 
ramento, CA 95826 

SATELLITE Buffs: used 6. 10, and 16 It. parabolic 
antennas for sale. Muctirnisc. Call days: (216J 
871-S552; evenings (216) 779-8539. 

MICROWAVE and other TV equipment. Catalog 
20c. manual $1. TROJAf* ENTERPRISES, 2920 

Shelby. Indianapolis, IN 46203 



2716 
2732 



EPROM 



8 up 

3.90 
8.85 



4.15 
9.70 



5Q up 

CALL 
CALL 



16K RAM EXPANSION KIT 

For TRS-80 Model III 
Set of 8 pieces UPD41 6-2(200nS) 

□al3 turni&h-ud vHih pUrchflSe on rftquosi. 9 1 3. '95 



WRITE FOR FREE CATALOG 



^^^ SUNTRONICS CO., mc. 

^^^^Z 12621 CRENSHAW BOULEVARD 
| >— HAWTHORNE. CAUFORNIA 90250 



\H CAUFDRNIA 



OtdTSIDE CAUFQflNIA. TOLL FHEt 



(2i3} 844-11^ 1-800-421-5775 

M«IIOrcl«T — MinimurTiOrcrvr'StOSctciMdnt^OrdflrehrChbctceh: 
P.O E10J( 1957— 0(,pt. H. HAWTHOArjE. CA 30260. Use yflur 
VI5A ar M£ji«rc«rd |p1CAid ini:iLid« eKprraiion da[fll. Add S2 00 
ociiAQC And handling lacrdBr.CHltrornii reii dents jidd e^ialqf rax 



FREE Flyer" Electronic components. ICs. LED's. 
etc. Send SASE to SYSTECH, Box 18905. San 
Jose. C A 95 158 

MlCROWAVETVunitSCOrnplete—1 year warran- 
ty. S1S0.OO. MEG, Box 3123. Tempe. AZ 85281. 
Dealers Wanted. 

POLICE scanner owners attention: Police 10 
code, fire department code. Send $4.00. ROBERT 
TUFIRIN, P.O. Box 1562. Clifton. t4J 07011 

FOR sale — TV-VCR shop test equipment and in- 
ventory. RCA, Zenith. GE, Phlico modules and 
parts. Bargain price. Send SASE for complete 
list. DON DEMARCO 5687 Bilimyer. Tecumseh. 
Ml 49286. 



Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 



New ITEMS . . . New BARGAINS! 
tptf UPON REQUEST! 
ri\CC Send today for FREE copy Of 
NEW CATALOG WS- 82 Address: Dept. RE 



FAIR RADIO SALES 

1016 I EUREKA ■ Box I10S ' LIMA. OHIO ' 'isa0:2 



LONG-PLAY cassette recorder, 1"A pounds, with 
two slow speeds tor recording up to 15 tiourson 
a single standard C-180 tapol Unbelievable sen- 
sitivity and voice fidelity. Takes telephone re- 
cording and voice activator accessories. Perfect 
for professionals, students, security personnel. 
Excellent for radio and TV. security monitoring, 
home surveillance, lectures. Free brochure. EX- 
TENDO-TAPE SYSTEMS, Box 16000LC, Temple 
Terrace. FL 33687 

ADVANCED technological devices. Computer to 
human brain interfaces, talkinc) watcttes, satel- 
lite home earth stations, tasers and many more 
amazing products Send S2.00 for catatog to: 
TECHNOTRONICS, PO Box 2643, Winter Park. 
FL 32790 

CAR stereo graphic equalizer amplifier. 110 
v/att. 7-band equalizer, with LED power meters. 
Factory (resh and pretested, $45.00. Free ac- 
knowledgment of delivery. Send money order to 
J. COOK, 1381 North Sereno Circle. Bountiful. 
UT 84010. Plus $2.70 shipping. 

SOB'S TV does It again! Six hour VHS taps only 
$130 for a box of ten. BOB'S TV, 93-15 86 Drivfe. 
Woodhaven. NY 11421 



TERMINALS 






o 

ir 



UJ 

6 

< 

a: 
114 



I VIEWPOINT 



sonac 



mmANTY 

uw Mil' MKonMj 



IQ 

120 ^_ 

H99M 



DISKETTE 

«SALE» 

I Wabash: 
51/4—10/ 
o- u S24.90 

SS/SD: More Avail. 
IQTY. PRICE AVAI 



I.e. 

MASTER 

$59.9S 



16KRAM 
*ffiilX 

VI'CPfK 

VIOEOT^RM 
*23SP° 



SPECIALS 

I ZENITH ZVM-121 
ItitaMiilli (Green M 
IMd w, 

IS Wi Af" 

* 118.50 
|e255-'5,95 

B748-8 — *31j00 
3341PC— '2.00 
MM5060— 35t 

I MC6300 — 7.75 
I Mceeoz - *1495 

I MC 6850^*4.50 

I Mceaai —^.95 



REAL-TIME CLOCK 
CALENDAR (MSM 5832) 

Sntivlw Mono U*tAI Ovti CRKOS I C 



■"*'"■■■•- *7AR 

■IM«Si»Ml XTAL 

'SZrUKni alal Contnil t 

'Ss Row Sue 

'Low F^ww pliv^pAliOn 



'2JS 



GLOBAL 
LPK-1: 

Logic Prob* 
Kit- complete 
noihing exUa 
to buy Min. 
pulse width 
3D0n!S«c. 

*ia95 



» « « 

sen 



II knit II iitiiiiimi<i 

THE MPD 117 

turns an ordirtvy 
outlet into a tonl- 
rolled power sdurcs 

* 79,50 



fiUW-«/8'VL0GICALDEV 

"EMtOH-Erucp" 

■ Erase up to 15 EPROM 'S 
in30min. %^^^^ 



COMPUTERS 

ATARI" 800^*' 
COMPUTER SYSTEM 

40OW/16K ♦3SO.00 
S00W/16K > 639.00 
^SOOCocnputer w/48K 

*»g5 *825.00 




ATARI PERIPHERALS: 



Printm'SaS'- 65CBX) 
Disk Or-S10- aSSflo 
Ftocord.'410- 82™ ; 
Paddto(pr,> . .^gg 
JOYSttcklpr)-^ 
32k RAM- 17S196 
B«icC«rt.- 4a» 



AstSTDHJS , 

Missle CamX 32.50 
SufiBrtiOirt 
Ais«m.Edit.-49<» 
SUr RgkiKt-4S™ 
Basiietliiill- 2aP0 
Ch5ss-32po 



* MONITORS* 



ZENITH Q] 
12ln.1BMHz, 

j.c.s. [H 

12in.iaMH2 

AtviDacH] 

12in.12MHi. 
13in ColoTr 1 



1. Green Ptios. a 

Hi-ftes.— •n«.5o-ti 

IGreanPtws. *,___- ^ 
Hi-R«s. — *1«9.M ^ 
Non glare 

^Hi^r^**i*s-s* * 

3i. Lo - Flss. — ^33S JO -^ 



COMPONENTS 74S00 



S«J*I»N 
SH7403N 
SM7404H 
SH7404N 
SH741QH 
SN7417H 
SH74iaN 
^r414H 
SHr41«H 
$N7417N 
S«7*?0H 
SM74?SN 
SN7430h 
£N^4J7N 
SN743»I 
SNr440N 
&H7443H 
SN7443H 
SN744SM 
$N74%1K 
SN74MN 
SN7474H 



74LS00 



5M74ajf4 
SH74e7N 
£N74qW 
$N74g4N 
&HT4MH 
SH74t2»i| 
SHr413BH 
SH74141H 

SN741»H 
SM741MM 
5M7415SN 
SN74lSrH 
SHr^lfiDN 
SH74i«1N 
$H74iUM 
SH74164'i 

SHr4TasN 

SH74174H 
SH74179N 

SNr4ieoN 

$N 741^1 H 



74SOO 
74£Oa 

Msoa 

74SD4 
745ri% 

TilSlO 
74S15 
7<S20 
74^22 
MSW 
74537 
74S5Q 
?4S6i 
74^4 
7^STJi 
r4SBCi 
74S1JJ 
HSl3? 



39 74513<D 

45 74St40 

36 74S1» 

33 74SI74 

3» 74Sl75i 

39 74Sl« 

*h 74S1W 

S5 74^201 

iA MS240 

75 745244 

tis 74S3fi7 
49 7I&7W 
SS 74S2» 
65 745470 
r4S47i 
745471 
1 45 74SJ74 
EPnOMS 



Ids 




74LSOO 

HL502 
W.S03 
74L504 

>4LSC« 
MLSOA 
MLS 10 
74LST4 
ML-53Q 
74LS21 
MLS Id 
MLS27 
74LS2B 
74LS30 

74L5» 
74LS41 
74LS4a 
r4l.ST4 
741573 
ML&aO 

74L»J 

?4LSI07 
74LS113 
74LS11; 
74L$12d 
MLSt25 
U L51» 
74L5>3lt 
T4LS1J« 
7415TS1 
74 LSI 53 
WLSii? 



74LS1S4 H 

74LS1411 ft3 

74LSift2 Sa 

74LS')« Be 

74LSie4 U 

74L5145 U 

74L5Wfi 1 55 

741S170 171 

74 LSI 74 05 

n(LS171 it, 

:r4LSl» K 

74 LSlffI 1 ?5 

74LS1«6 » 

74LS.>a7 71 

74LS331 12S 

H L5240 1 09 

74 I.S241 1 M 

Ml LS343 1 U 

74L&244 155 

74LS24S 3 45 

M L£l51 1 15 
M 1.5353 
H\JS2i7 
74L535a 
MLSieO 

HLSjra 

Mi.S27fl 45 

U L5»0 1 2S 

M L&293 1 05 

HiSMS M 

74 LS3a7 ra 

ML5^73 I4S 

14 LU1H 1 4^ 

MLS^77 125 

1* Lseaa \ u 

74 lsato 1 as 



2T« 3.2SH Stor 2,»h 

271fl 5J0h e tof 5W** 

27^ 1Q.»H 4lw11-D04a 

' 4m 20Qn5> ! B/ 

31HL 300HS 229**4fcr W)tm 
UOtd 2^Uh 4(Br 2.00M 

2111 A&aUR 2.50h101i3T 2JK)h 



MISC. 
2102 
450MS .90 

NE9« JT 

AV3-ttt3A 4.23 



cini'd 



yHCQOq 
a»cn 



lae 

1 &5 



I.e. 

SOCKETS 



7«05 ,06 

7V0S .BS 

7«0e .A5 

ni2 .B 

HCia^OKV I.M 

HCIIHP MS 

HCiaSW 1.SQ 

m^HO i.>o 

LMflBflN .Bfl 

LUM1 .ZS 



Ky5.70 
W&.TD 

W13T0 
Kin7,70 



(9 It 

S KWl.TO I 

14 lOJi.K I 

15 1IOti1.40 I 

te wIfBO I 

» iiV2.n I 

22 W2.70 I 

24 IV17C I 

20 KVdOOl 

40 1IV3.«I 



Bar. Bonos APPLE I I 

w/0 Keyboard 
w/o Pwr. Supply 



CPOi 

I » r.ws 

Z-BCMCTC ».H 

z-gwcm 11J50 

QDt&A 'U.50 

Mou rjo 

MCAMO B.90 
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lamsH^ the first name in Counters ! 



9 DIGITS 600 MHz $129i,„^^ 

WIRED 




SPECIFICATIONS 



£&i£ll 




CTMJ ^m. i rtm-mtmitt 


HJ»»J 


CTWKl.»4qTam«u 






IW*J 


JKC-i m: riipup 




SP-I Ntridpatll *JlX 




A4ipMr'CKiri«r 


l[i»J 


OV-1, Httn>t*^rCHn(» 




i.m« bur 


*».« 


I ii^rApl i.mf b*M input 


I*H 



The CT-90 is the most versatile, feature packed counter avaiiable for ]esi 
iLhanS300,00! Advanced desipi feiiuresincEudc; three selecUble £a[e times, 
niae digits, gale indicator and a unique disp^aj^ hokt function which holds the 
displayed count after the input it^al is removed Also, a I OmHz TC X O time 
base is used which enables easy icro beat caiibrttion ehects a^ntt WWV. 
Optionally; An internal nicad battery pack, ex [ernal time base input uid Micro- 
power hi|h stability crystal oven lime buse ue available. The CT-9Q, 
performance you can count oa' 



fUnse: 
SeatitWity: 



Display: 
Time bbsc 



20 Hz to 600 MHz 

Less Ehnn 10 MV to 150 MHz 

Less Lhan 50 MV tD 500 MHz 

OJ H£(I0 MHxinngeJ 

] .0 Hz (60 MHz ranged 

J 0.0 H£[600 MHz range) 

9 digits 0.4" LED 

Standaixl^lO.OOO mHz, 1.0 ppm ItyWC. 

OptlDFial Micro-power ovenJD.l ppm 20-40'C 

B-I5 VAC®' 250 ma 



7 DIGITS 525 MHz $99^,„^^ 

WIRED 




SPECIFICATIONS: 


Ringe 


20 Hiio325 MHl 


Scniitivily. 


LtisttiJinSOMViolSOMHi 




Less thin 150 MV to SOO MHi 


RMoliiUoir 


1.0 Hi (J MHi range) 




lO.D Hz (50 MHiruBe) 




I00.0Hi(;OO MHinuige) 


Dbsplty: 


7 digiaO.4" LED 


Time bi£e: 


1.0pptnTCXO20-40*C 


Power 


12 VAC ® 250 ma 



The CT-70 bfeaks the prkrc banier on lab quiillty Rtquency coimten. 
Deluxe features such as; Ihne Frequency ranges - each with pre-ampyficraiion, 
dual selectable gate limes^ and gate activity indication make measure menls a 
snap. The wide frequency range enables you to accurately measure signals 
Irom audio thru UHF with 1 .0 ppcn accuracy ^ that's .0001%[ The CT-70 is 
the answer to all your meaiuremeni needs> in (he field lab or ham shack. 



PRICES 

CT-70 wiiTd, 1 yearwaTTWty S99.95 
CT'70 K it. 90 day pa Its war- 
ranty S4.95 
AC- 1 AC adapter 3.95 
BPl Nicadpack + AC 
adapter/charger 1 2.95 




7 DIGITS 500 MHz $7955 

WIRED 



MINI- 100 wired, I yeir 

wanuity ST9.9i 

AC-Z Ac idnpter ror MINI- 

100 3.95 

BP-Z Nicad pict and AC 

idapler/ charger 13.95 



Here's a handy^ geiuraj purpose counur Ihii pmvides most counter 
fvTtctioBs at an unbelievtNe price. The MINHOO doejn*t have the fjll 
frequency ranfic or input impedjince qualities found in higher price units, but 
for bftsic RF signal meamrement^ it can^t be belli Accurate measurements 
can be made from IMHiallthewayuptoSOOMHzwithexcellentsensitivity 
thtoufihout the range, and the two gate times let you select the resolution 
desired. Add the nicad pack option and the MINI- 1 00 m aies an ideal addition 
to your tool box for "in-lhc-ltelcf frequency checks jtnd repaiis. 



SPECIFICATIONS: 



Range: 

Sensitivity. 

Resolution: 

Display 
Time base 
Power 



I MHltoiOO MHz 
Less than 25 MV 
100 M:(siowgate) 
1.0 KHz (ful gate) 
7 digits, OA' LED 
2.0 ppm 20-40° C 
5 VDC e 200 ran 





8 DIGITS 600 MHz $159f,„^^ 

WIRED 

SPECIFIC ATIONS; 

20 Hz to 600 MHz The CT-50 is* versatile tab bench counter tbat will measure up I06OO MHi 

Less than 25 mv 10 1 50 MHi ^iij, g jjjgji precision. And. one of its best features bs the Receive Frequency 
Less than 150 mv to 600 MHz Adapter, which turns the CT-50 into a di^tial readout for any receiver The 
L.O Hz (60 MHi range j . ■ i jr a , .■ . .^ 

10 Hz r 600 MHz ranee^ adapter is easily programmed for any receiver and a simple connection to the 

8 di&its 4" LED receiver's VFO is all that is required foru&e. Adding the receiver adapter in no 

2-0 ppm20-40*C w^y limits the aeration of the CT-50, the adapter can be convtnicnlly 

1 10 VAC or 12 VDC switched on or ofC The CT-50^ a counter that can work double- duty! 



PRICES: 




CT-50 wired, 1 year warranty 


S159.95 


CT-50 Kiv 90 day parts 




warranty 


119.95 


RA- 1 , receiver adapter kit 


J 4.95 


RA-1 wired and pre-prograni- 




med (send copy of receiver 




schematic] 


29.95 




DIGITAL MULTIMETER $99 fjRED 



DM-700 vfitt/X 1 ytarvfMnaiOf S99,95 
DM- 700 Kit. 90 day parts 

warranty 79,95 

AC-1, AC adaptor 3.95 
BP-3, Nicad pack +AC 

adapter/charger 1 9,95 

MP- 1, Probe kit 2.95 



The DM-700 offers professional qualify prrformancc at a Kohh^jsr price. 
Feature include; 26 diffetcTii ranges xad 5 funaiarti, all irrsin]^ in a 
convenient, ^asy lo use format. Meaiuremenu are dLxplayed on n large 314 
dijii, ^ inch LED rcsdout with automatic decimal placement, automiitSc 
polar iry , ovef ran£c ind ieanon and laverlcAd proi eciion up lo 1 2 50 volts on all 
ranges, making it viiruaUvRODf-proofE The DM -TOO looks greai, i handsome, 
jci black, mj5[cti ABS t*sc widi convenient retractable tilt bul makes it sn 
ideal addition ro any shop. 



SPECIFICATIONS: 

DQAC volts lOOuV ID L KV. 5 ranges 

DOAC 

0. 1 liA U) 2.0 Amps, 5 ranges 

0. 1 ohms 10 20 Megohon 6 rang/t^ 



current 

Resisunce 

Input 

impedance 

Accuracy: 

Power 



10 Megohmv DC/ AC volts 
0.1% buic DC volts 
4 C celts 



AUDIO SCALER 

For high resolution audio measurements, multiplies 
UP in fiequcncy. 

• Great for PL tones 

• Multiplies by 10 or 100 

• 0.01 Hz rescJuUoii 

S29.95 Kit S39.95 Wiiid 



ACCESSORIES 

Telescopic whip antenna- BNC plug S 7,95 

Hi^ impedance probt, light loading - ,. i 5.95 

Low pa^ probe; for audio measurements 15.9^5 

Direct pmbc; general purp<»e usage ^ ^ ^ . . 1 2.95 

TiUbaiLforCT70. 90. MfNIlOO 3.95 

Color burat calibration unit, calibrates counter 

against color TV si^al, , 14.95 



COUNTER PREAMP 

For measuring extremeLv weak signali from 10 to 1 tOOQ 
MH:. Small iizc. powered by pdug rran&former-Included, 

• Fjat 25 db gain 

• BNC Connectors 
4 Great for snifTmg RF with pick-up loop 

S34.95 Kit S44.95 Wired 



2575 BAIRD RD. • PENFIELD. NY 14526 



PHONE ORDERS 
CALL 716-586-3950 



,1 il not pi. 
tor i.f^^nd^Add S^ to* thipp,ng 
... sttIO O.ifKiiiadd I JS COD odd 
nd.rtIO otidit iO NY >«i>El.r>tk ad^ r^, fan 



> 

< 

CO 

CO 
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FUJITECH AUDIO KITS 



LATEST AUDIO TECHNOLOGY 
FnOM JAPAN 



Mo<fel A 1033 Integrated Tub« AmplHJer 
' Latest Japanese Design 
' Distortionless Output Transformer using 

special winding techniques 
" Most circuitry on PCB for easy assembly 
and hjmfree pertorrrance 
' Output SOW X 2 Uttra Linear 

(Swltcfiable to Triode) 
15W X a Triode Output 
(near class A perfonnance) 
' THO under 0.4% 

• Frequency Response SO-aO.OOO Hz (-106) 
■ Separate Pre-Out and Main-ln „|^ ONLY 

5499.00 






$499.00 

Send $5.00 for each assembly manual. 

refundable with order. 

Monarchy Ertgineering, Inc. 
380 Swift Avenue, Unit 21 
South San Francisco, CA 94080 

Visa or Mastercharge acceptable. 



Modat A501 Power Amp 

• Pure Class A 25 W *■ 25 W 

• Switchable to Class AB 100W + lOOW 

' Switchable to Bridge Class A 100W mono 

• Switctiable to Bridge Class AB 300W mono 

• Frequency Response S-200KHZ (-IdB) 

• Signal-to-Noise Ratio laOdB 

• Non-magnetic Chassis 

■ "Out'boafd" comprehensive protection 
circuitry 

' DC circuitry with limited use of NFB 

• High Efficiency Fluid Convection Cooling 

■ ThiD under 0.007% 

Knr ONLv 

S299.00 




$299.00 



Mod«l A602 DC Stereo Control Center 

' Direct DC coupling from Input to Output 
' DC servo circuitry 

■ Cascade FET Input in all stages 

■ Separate Moving Coil RIAA amplifier 
' Distortion below 0.005% (3V) 

■ Max Output 15V 

• Frequency Response 20Hz-aOKHi ±0.2 dB 

• Maximum Phono Input 

MC = 16mv RMS (1KHz) 
MM = 270mv RMS (IKHz) 
' Built-in Headphone amplifier ^_ ^„, „ 

• Relay Output Muting M49 M 




$349.00 



RiLLET ELECTB#IICf 



P.O. BOX401244R 

GARLAND. TX. 75040 

(2141 278-3553 



Sound E{£ects Kit »18-50 



iloim Jrll rtif p«i1i la tni4[f a, 







Dap it^ibch-n nd baM 10 
trDflrim |h« 141.0^1 tern- 
biiUtjKrtl «l inn StF WcillAilDr 
UCO N^-Ht Or* Shot ard 
C/iiilopf Cimlrcrili hOuMdOp 
Amp IC <i ulcd Id' ii^pJ«fl*fi) 
Iff AduMliM F\jlft O*"*^! 
W Hh'll CampiJalof mna 
Wultipl»it QtcilljiCK ler nfi 
nmrE .f<MMil« The 5- .. S 
PC B6i'<3 HlKu't* tB'oMfijtm 
pru 10 itlfl* "cf utw »[»d«l 

I □ dii pvc 1 1 r E Kill Dtlifiint I 
PluMr Oilnii. Uskn T'4lm. ir 

■ ImMl t'l Jftlirtit* flylHlMl Ql 



I 

j 7 Watt Audio Amp Kit $6.9S 

^ SMALL, SINGLE HYBRID IC MtO cqHPflNEHTS FIT ON AJ ' 
5 K 3" PC DOAHD [INCLUDED J. RUNS OH 12VDC. GREAT FOR 
C hHi PROJECT THAT NEEDS AH INEXPENSIVE lUUP- LE$S 



nikmbly •nanual ^^rjuviniiri^ Ctiarti tnH Htflmtvl 7S4Tr cnip 
iCieC'ii'ici[>eirii i1 funv oi r 9V bsiiBrf cnoi 'inctudMii On boird 

^W^ltt amo Will drfiT B 4r^all ipOlAtt d<4CCllv Oi 1*1(1 unil cin t» 
connscE^it Id iduf jl«r«fl With inc rf^jilnlc i^fuH^' iGoo&kc t>«l 
inchKMl TMTT it ltKlUd<l4. AvuikibfO' ^pualtif Inr f3LlI lich 



THAN J",. THD @ S WATTS. COMl>ATiBLE WtTH SE-01 
SOUND KIT. 



Doomsday Alarm Kit S4*9S 

tf you have lrout?E&£lB'&ping artd you would liKo the utriit o1 
the neiflhlJOrhChOd lo ihsre your mi-stry Itian Ifiii laltfE kiL 
tiiH bfl (oryouiTrnsroJano wjy loaccyrfllelydescnCieihe 
unearthly howJs, icwam^ and tonos ihat comer cut otitis 
hil. Four sepunte tung i^T&cilliiiors aio mixAd. f^ncailcrtl 
arid stepped at flwaryrng rate IQ Wati^fiT crazy soujids A 
great Fun kit or a j}rj]clicsl burglar alarm Complete with 
PC board ^.nd alt n^essjry com poncnls I cra-s iponkii'' For 
6-l?VDC ORDER DA-Q2 



SEB SPECSAL WINTER 
PRJCES BELOW 

Bnpfrr Niulc 

flEVISIOH 1 
(B««lc KM) 



Now you canp3tiy FiundredaDFsongi.uS'ingil^ioBiJ'ilvi.Supar 
MutIC U«k»r. Thfl uniE Icatur** a i1ng4c iBctorr 
p^ogrunmtd mlcfcpfoc«««>r IC Ihai cDmi^ wilH ?[) f;rt- 
programmed shori luries By addmg thie addit'&nfll PROM& 
(??0a'5S IhtJ 5.V5l*rm cjii be expartd** to P»"y up to lOftO ^^ 
evOlv* per pnOM. JligI thm^ a. compacl ciecUonic; ' 

initfuKierU Ihai will play dozoJis, tiundTodi or gmjin fj 
I!iau&ar,ci5 ol SDlocttOns dI muiit Tfvg kil ComAS wnh bI| 
■hclronlc Componffnl* (lH» th« PROM), and a drilled. 
pLalod and icrccnad PC Oaurd w^'ch triQumrei n' 
tli«> 7 waR unpltll*r SDCtian rs nn iho name PC boaitJ and 
driven an B Dhm speaker (ne! intlwtJtilK Worfi a wHiipar to 
'!}[ir apHlling volvmc $inc« Ihc uml works on 11 VDC or 12 
VAC , vohic'a or p^irtabl-D D<g(]ra1iion is povsititD What -do 
VCU 9ft tcr Sl4.1lfi7 Everything but a spaakar, Iranilarrmf. 
«i«, iwitchM. and PROH. Add^ttdnar ?70S aibumt 
cOnlainin^ p4]9ulat luUM are av:i liable for i9.9S eacTi oryo-u 
can proarATi your Dwi^ PROMS uaing iniDfrnationpFDVudDd 
^■1h1ti«'hilinatryclioni Lnts of w^Ailablo PROM albums ^re 
availabiD an requeil (Noit' Un'tpiays mfactrop/EfnirSicOnt 
nato ai a Umo. it a nof pOSi \bfv to play sfrtKdi 0<r 4 rtit'O^V 
With ^^a^^]or]y s\muUaftei}Ujfy} 

* Etvelopfl control QivM iJACtv '0 nosn 

* Onboafd irtv^riar gllc«Kifi(;l« voU'^QO'C-lcll opvaltttn 

OPTIONAi. ACCE$$OftlEfl 
DIP SwItchM ^Ona B poa , Ona S pos.] LDO/ial 

(Can tm dlf»ctjy loldwtd It} PC Bd Id accoai tunc^i) 
R atary Swftchov Tw t> 5 fhO^iU Ot\ 3-50/hI 

iFor ramfila wktnti 10 PC BcJ lo accHi lunfll 

AnrKlJVt THI PlMliO C^t G.M 

W^tplug TranaloniMr 3,00 

rFor oporaliOJi on H/VAC houSo voUagflli 

SPECIAL Wlf^T£H FfllCE$ 

1 Sup«r UvMc UrXvf "Hfi CMfl H«d 1*0 S-Ptultion ll?^arf 

nrHQttn t^jOa 

J supc wunci^nti o4i«?7ia3KxapnoMi>ti«dwith 

avar so sihctiani Ql idailian.^1 rnutit: 4 )$00[i«<*iii t3S.D0 
} TiM Whgia BsH ol WiLKl a? + MM am) tnr<lc»« (39 »S 
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Il«*^ 3T2 Time Zone Clock Kit 

Mlcro.proccssoryHO^'l clc^tk kit keeps local tima [J2h&ur 
format}, and 2 world llme^OiTies (24 h<Qur 4orrnaC>, Lirge 
.6" ORANGE readouts 10 mifl. iplimatilorHAMS COfrreS 
complete with attracllveplntic cose snd wallplug >!FhAR 
>ftDigiE[hn. min.i«ci * Ouartf XTAl TifnelMte 

> jTiFTflZonn [^l9ci«i!i-B:i * Batlary tuclnup 

* Fffattwlouch Iront jian^l ■ OufllKtf toJd>r muhad u^ 

■wil£hM fi^ltKf PC D04rdi 

>■ ^ccol^di Pi»at^K«fl loalul'fl ft^j^ Jft 



DHCERINta INFORMATION: 
Cart Of lVr«a Fof Ff« Ctftlo^ 

■ COD UINIUUH $».(» * ADD I3.Sa FOR COD'S 

■ VFi DEIIVEHT ADDHESS. MUST ACCDUPANY ALL CQD 
CR0£R3 

< J1.Q4 hanohno on Orders ijmder ho h 

■ VtSA, MC CARDS OR ChIOK 

* ADD Pi FDR StltPPING 

* TEXAS RESIDENTS ADD ^S STATE SALtS TAX 

^ ALL FOflEISH DRPEHS ADD 7yi FDR SHIPPIHOI 
[CANADA 15^) NO FOREIOH COD'S 

< CALL (114} ITt^a^SS TO PLACE CREDIT CARD OR COO 
DflDEfl 



.J 

a. Z 5 



o Cat ¥ S 



SAVE Up to 50°'o on name brand test equipment. 
Free catalog and price list. SALEN ELECTHON- 
ICS. B0X82-G, Skokie. IL60077 

TELEVISION cable converters— video acces- 
sories, discount electronic products and parts. 
SI. 00 ELECTRONICS ETCETERA, P B0X8Z6. 
Soivang.CA 93463 ^^ 

POWER supply - 12V @ 1 amp - 12v @ 2 amps 
-Sv (ffi 1.5 amps -24v@3amps. All fused. Used 
16 ■ 7 ■ 5' ! encased, molded plug. $21.95 ppd. 
Perfect fordisc drives. F.G.STEVPENS CO., P.O. 

Box 78 1 . Norwai k. CT 06856 

TEKTRONIX 585, three plug-ins. carl. 105 gen- 
erator. S695.00 lot. (813)494-3118, P.O.B. 1823, 

Arcadia. FL33B21 

BOOTLEGGERS Bible for CB modifications 
512.95. CB Radio Repair Manual, S8.95, Linear 
Planbook S11.95. Also kits, complete units, and 
more' Catalog Si .00 at; A.P. SYSTEMS, POB 263 
RE, Newport. Rl 02840 

SYNTHESIZER module. PLL. 100 continuous di- 
rect binary coded channels at 10 KHz steps, 33 
MHz out: v^itfi schematic, specs, application 
notes. Send S9.9S ppus to PRESTON, 7 Dons 
Place. East Isiip. NY 11730 

SPEAKERS by Eiectro-Voics and ottiers. Build 
your ow^n speaker system and save. Also micro- 
pfiones. mixers, amps, etc Free list, SONIX CO., 
Box 58-Re. Indian Head. 1^0 20640. Ptione (301 1 
753-6432. 

ENJOY commerciat free television. Experi- 
mental frequency control module is ttie finest 
available today. Sine v/ave or gated puisemkitor 
factory built. Information package S2. 00, refund- 
able on first order LEE-TRONICS, P.O. Box 253. 
Taylor. Ml 48180 

ATARI, Commodore computers, accessories. 
software, lowest prices, information $1.00. [7141 
783-0556. SPORT 'N' SOUND, 21999 Van Buren, 

Grand Terrace. CA 92324 

UHF sine wave converters: complete kits 
SI 75.00. etched/drilled PCB S25.00. UHF varae- 
tor tuner $40.00. toroid kit $7.50. tVIC/VISA 
accepted Information SI .00. (714) 783-0556 
SPORT 'N' SOUND, 21999 Van Buren, Grand Ter- 
race. CA 92324 

SATELLITE system. $1950.00. Complete receiver 
kits available. WESTCOM. 715 Washington. 

Ayden, NO 285 13. Dealers welcome. 

THE Tranny Caddy— tough, roomy lightweight 
carrying case for tools, components. PCB's. 
etc.-full details- MHP Co., Room 1042, 485 Filth 

Avenue, Mew York. NY 1 001 7. 

P.O. Board Material. Free Info. BOYD ELEC- 
TRONICS, 1998 Southgate Way, Grants Pass, 
OR 97526 




EDUCATION & INSTRUCTION 

UNIVERSITY degrees by mail 1 Bachelors. Mas- 
ters. PhD's .. Free revealing details. COUNSEL- 
ING, Box 317-RE5, Tustm. CA 92680 



Be an FCC LICENSED 

Electronic Technician ' 



Earn up to S600 9 Wnek ft Morel 
Ho ea&lly jchcol -- Th* E^rlQinal FQQ TtiO^ 
I Ans'M'd «xim manual Ihat praparas you at 

homa for FCC Qan«r«l Ral^lH3ral■p^o^fl Licvn^a. " 
NbwI^ raviafrd multlpla.chijtc* e^aftij coybt alh ;_~^'^^" *" ^ 
I ar*Bi IwUfld on 1h« »c|ual FCC Got| ♦xanj! *^^^^^^^~ 
I Hn ptt<t[oui ffxper>«ncff ntquirtd. S12.SiS po^i- 
psid Monerback Qu^rantffr 

iDopt.E 




cornnwiDA 

PRODUCTfOnS* 
P.O. Box i^SABf San Francisco. CA 9'n26 



ATTENTION 

ELECTRONIC TECHNICIANS 



Highly Elective Home Study B5£E Degree Pio- 
grom lor Expeilervc^d Electronic Tochntclant 
Our New Aiiirar^ted Ptacemeni Pf ogrom gror^ls 
C reef It for pf evious Schooll ng 4 P rof e«lonol Ex- 
penence, Aovonca ftapjd^> Our 34th Yeor' 
FREE DtSCRIPTWE LlTERA.^URE« 

Cook'i Imtiluf a of Etectronics Engineering 

DESK 15 PO, BOX JQ345, JACKSOhi, MS 3^05 





na mgoMi n pwm. tUL mhiu-iih m. . u, hi , «i m ui.ttxi i, ^ .^ ,™ .4.. », dik.ui. id^., « j«k nw «■•. w.. ru i.m J iS:»:t«:3S aZ " m t Jm:!!:Jw:S; t™ IS-: 

Tta nof par br (iHCk, awwv Wiir. MbUw Clnrgr, VISA £/ L C [? 0fGJ-KEy QUAUAHlE^! tkfy pD/ti V praducn tturthoMd hvn [Ml l«r ihji ^v-f tg t* iI«>ni'T« A.i' b« 1 50.00.»f9.94 Add >0 3£ * U0r{HI-«949,49 i*u 70"- 
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(602) 266-9758 (602) 266-9758 




,^o^'^ «»cr^. 



SURPLUS 



\ 

6835 North 1 6tti Street 
Phoenix, Arizona 8501 6 

'*TV BOX BUILDERS* 




LM7812 


,. $1.35 


LM 301 ,. . 


...S.90 


LM7815 


.. S1.15 


LM 1458 . 


. SI. 00 


78U5... 


.. SI. 05 


LM 380. . . 


. 51.90 


LM1800. 


.. S2 45 


NE 565 .. . 


. $1.90 


LM1889. 


. . 52.75 


MCI 330 . . 


.. S2.40 






MCI 350.. 


.. 51,90 


74123.,, 


.. SI. 80 


MCI 358.. 


.. 52.10 



Modulator 



« 
o 

z 
o 

cc 
\- 
o 

LU 

_1 

UJ 

6 
a 
< 




9 V. BATTERY CLIPS 

W/9"LEADS 

8/$1«' 





UHF VARACTOR 
TUNER 



15-24 V. 



1795 



INTERTELL 
PHONES 

Model 2160 

21 Button 

W/lntercom 

$24* 





MUin-VOlTAGE 
- .__ _ SWITCHING 

KM^SMS^: POWER SUPPLY 

mPUT 110 VAC. OUTPUT +5 -S, +1! -12. +24. 6 +46 

HMRII* 

6 MO. WARRANTY 

HAM MICROWAVE RECEIVER 
w/Cable & Power Supply 



149 



95 
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ORDERING 

I NSTRUCTIONS Minimum order S J 0.00 

COD. Payment by cash or money order. 

company check. 

C O.D. — S2.25 + S2.35 shipping, 

CREDIT CARDS — Master Charge & Visa. 

SHIPPING MINIMUM 52.35^ 35C per SI 00.00 

for insurance. 

'Wb do not sefl these items for the use of 
receiving subscription type TV transmissiorjs. 

CIRCLE 78 ON FREE INFORMATION CARD 



UITCPU IflTC EDUC/tTIONALINIillTURE 
nilCbll IVIld FUN TO BUILO AN 



LCD MitltiRiBtBr 

Tho •^□niabllii LCDM jltimitir Hi|g:h iscu- 
i4C<, 19 nnov lirQc 3H dig't DMM mrh 
idip[|B iai.t. Mvia- po\M't<r iirfl ID fiiit. 

M«Nr 101 Fulir Ai-Mrnblad SSS.H 



i ANO USE 

CF35V 1.5A Quality 
PDVsr Sniiply 

Proylfle* 4 rftngs^ of c*irrBnT 
limrimg up \a 1 5A U»fei v- 

cision tuBulatoi jnd po*io' 
Er4hEii1>qf bnoltir 



D^SOV 3A Regutated 
A[fjustabl8 Power Supply 





SOW Shgfe Channel PowsrAmp. 



vnd bafloconvd. LKCiUcnEfDrbDOil'nglJia 
powvr ti\ your porijbi* rad'Q. w ci.«4li«. 
C&ririi'et to wur TV' 9u4iir Irtd aipoiriinipt lh» 
rcji fioirnd q< vour TV vta^rMm 
HXIT-300 IUtStfl.95 



Program m able Ntiiic Doer bell 





7 DiqJt 
Unlisrsal Counter 



5 Funcllon LCD Pen Wateti 

High Qjal'ly ban poi"t DOi* ^-fh tn/ils-ii 5 
'uncLion LL'D h^aict^ Comci m iiPusHud 
piocJuEL onlv vt-tfi r^'h '^ax $9.9^ 

C & K Stj^e Toggle Switches 

DPOT ON'OfFON S3.W 



Cfiunltr CQUrtEl Up 

to OD UM{ dnd 10 million 

rvinls. 7 liff^e O.fr'" digHf 

CtyiMl tiM« ha&t. High pm- 

rQirn^ncB. 

HI<;iT-$fiA KiE 549.&{h 

Function Generator 

Udht^dlai IriflnQif. ^nuRrr or gln^ 
■V'wrr. 1 Hi io 1CK) KHl. ^littt I'er 

HKIT.59 Kii 53B.ISQ 



DPOT 
SPLJT 

SPOT 



OM-OFF-ON 
OiS^OFF 



SI .40 
Si. 10 



32.768 MHz Xtal $2.50 



Wt ilio tpociftl JE« in Hgh qualrtv 
GUBlDin PCfl manufaCtuHns. 
PtvMa land iiiqulrv. 
>iitl (Jo not incli^B Kfntmm/lMEf 'Cjrtt 



To Otiitt. aend Cliej:^ or monev order In: 

Hitech Electronics 

4<25 W, Sopulwdk QlifCl,. Torrance CA 90505 
Phona Orders: (213} 371-21G0 

VhSin. ifl:d U/C wvkomigd. M>n>mun« Oi'dvr S9CX3 
ShinpiTQ «nd Handling (.3.00 tArMKtenEbddG'kTU 
PLEASE VISIT OUR STORE. Otait 10:00 fi^W M«i tKni Sn, 
SpeuMi dii^oartf. mi^EiUe [□ oducatKmtf lrRthlLrU£in> Otaiv mqjirim irruTted. 




CIRCLE 85 ON FREE INFORMATION CARD 



CB RADIO 



GET more CB channels and rangel Frequency 
Expanders, boosters, speech processors. FM 
converters, ignition noise blankers. how-to 
books, plans, modifications. Catalog $2. CB 
CITY, BOX31500RE, Phoenix. AZ 85046 



COMPUTER ACCESSORIES 

LEMON-AID Loader, Plug in. Ends touchy cas- 
sette loading TRS-80. Guaranteed. S12.99 post- 
paid. WAYNE LEMONS TECH SERVICES, PO 
Box 429. Buffalo. MO 65622 (417)345-7643. 



CABLE 

POLYETHYLENE DIELECTRIC 
RG213 non contaminating f5%3hl?ld mil spec . . 36c/ft. 

RG5«AUstronti«iMIL.SPeC I2c/ft, 

RGBU 95«r sniclg MIL SPEC . 31c/«. 

LOWLOSSPOAMDIELECTRIC 

RGSX (mini J) «» shield !7c/ft. 

RG!U 97% shield Mc/(t. 

RGSSU «w Shield toc/tt, 

RGS8AU stranded center eO% shield..,, Ilc/ft. 

RGS5/U i(X)% (oil shield TV type lOc/ft. 

Rolor Caoli- J. )8ss 6.1108 t9c/ft. 

Cable.snippina 53. M 1st 100 tt., (LM each add'! 100 ft. 
CONNECTORS 

PL.35H50.33! 10/13. SJ 

Reducer UG. 175 or 17* 10/t1.« 

UG.255 (PL,2i»to BNC) (3.50 

Connectors— Shipping 10%add'i. tl,50 minimum 

PREECATALOe 

COD add SI .» — FLA. Res. Idd 4% Sales Tax 

NEMAL ILECTRONICS 

Dept 42 

5685 SW eoth Street, Miami, FL 33143 

Call (305) 661-5534 



|gElgt3ltg(5Hallaltgt^t^Hll3llll3lBilBHiEltBlSH3H3llHl^^l3EliBlli6]611il 



CHAIMEY 

-Y electronics inc. 



• Minimum Order S9,0D 

• Please Include SI 50 lop shipping (UPS) 

• We accept VISA and MASTERCHARGE 

• EXTRA FAST SERVSCE 



P.O. BOX 27038, DENVER, COLO. 80227 PHONE ORDERS: 303-781-5750 



TEACHERS AND HOSBVISTS 



Cfi4r,ytl»tlr&mc"JlM^'^«ri A 



*!«»»*'* l^*<«vfiWfr. 



Ckr t.;i 4 bH^.i il-h^rdiiO ' 

n sie«* »»*r*Jr p»r *; 



T^OVAC VARIABLE STHOBE UBHT KIT 

:ompiere vafuble rale strob-u li^hi ^it produces bfil- 
nqnt Mashes a( lighi. Operates lrom standard 
I ?0VAC Reliable design— tnouanasol \ntittit 
in use [fBroutjhout Ehi! '^orid. Overall sr^e ol com- 
jMfilfid board: 3"l x S^WxS-H. 
1^071 S7.5D 




3V0C ELEtTHOKIC WAHMING PUSHER KIT 

This portable battery operated (Jevice conlmuousiy 
emits, bursis of intense Ei^hi al a lixeO re^ehiion 
rite. C^n be seen fgr ^reat distances making ii a 
Ijreat salecy device Fea]ur«5 xenon flashtubcOperite^ 
on 3VDC (two 1 5V Saltenesj. Sue ai Bfiard' 2Vj"L % 2"Vi 
C32a7 S7,55 



STRaBOSCDPeWT 

'f.ehabie \^ design kit Ibr usii in physit^ expienmenEs or 
JrtiublEshDDting. OotiuHy ^Eaps mnlimn Qi lam. _j,, 
wheels, puilys, itjnNhEels, eic The stroboscoptB "^' 
opierases from standard tSOVAC and feabJies tsnghl 
jtenon flasn tube and IC design Slit oT board 3,5' k 4.75' 
C*070 i29.95 




PHOTO SLAVE TRIGGER KIT 

Pfobably 1he m&st sen.siltvt slave trigger Kit on I 
the nnarkec t,mp\y canned lo )t!ie stroH1tialiiinll 
bi used i^ ihe slave. When urte masler strobe 
is lired the saave strobe wall .aJso Nash Sse ol. 
toard: 1 5 
U&30 SBOD 




FASCIKATIGM STAR KIT ^ _. 

Prnduce-s in "explDding staf" visual eNecl using 25' ^ < 
L£DS and IC circuiiry. Tfte cefiter LED Itflhts (Irsilften H ^ 
the next group of LEGS lighl and (hen anoltief stt ol ] _-*. 
lights until ihe outer cage of the star llohts up. The|; ~ ; 
process then reversH itsell. Opentes from 9V Mt- '■ 
ter^ C4432 110.95 






SEQUENTIAL LED FLASKER KIT 

This kilcumbmBS IC circuitry and IQfumbo red 
LEGS to produce i un^qise visual dr^play. LEOS 
continuously NgJit seQuenEia% lrom right lo left, Easy to 
huild kit OpflniBs Prom 9V battery. Sire ol board: 5.J5"' x 1.5', 
CI431 S6JB 



ELfCTHONIC WHEEL OF FDHTUHE KIT 

Push ihe Stan Outton anda Jjrighi fed ball (LEOS) 

appear to sfiiri around ten nui^.b4^rs. Whe-n you release 

ifte button ihe electrofiic ban appears la stow down t'*r 

ancf fmaJly comes t& a stojs on one number. As the ball ^ 

spins i small speaker emj[£ a ticking sound in synchroniuiipn Unit 

operaieslrom 9 V baiiecy Size pf boarcf 2-9" « g-C" C3W W^W 



AC FAILURE ALAAM KIT 

Have you ever been lale because Ihe AC went off and ydurctack radio 

didn t work'' WeN, thai need not Happen againf Sim- 

pty plug ihis unit in;o the wall outlet and it the AC 

goes otf Ibe unit emits a lone, Features green 

read^ h^hiand peezoelectnc lOne deviCEi. Opef- 

ates on 9V tjatiery Sue ol board: 2.a' x ZZ' C*<83 M,75 



10 WATT SIREN KtT 

Kit provtdes a loud allemalmg lone atilpul. Uses iwo iC'sand a ^ower 

iransJstor io provide a reliable perfotrnariM, Features variable jound 

controPa ' " ' " ' 

speaker 



sisfor ID piuviac a leiuDie punurniaiK?, rniuru var.iau]c >uunu 
iroP and 6 to 12VDC operation. Req^ulres i obm _^ .j, 
iker Size a) board: 3.5' x 1.5" >-*&5?^3?^ 



SOUND EFFECTS GENERATDR XET 

ExcHing soujid eClects kjE u^s the poputar TI76477 
chip 10 develop pbasar, locomotive, siren, iweelmg 
bin^.. organ. Model T, etc sounds. U^es dip switch 
for simple programmtng oF the generator. Operates 
from 9V battery Swe ol board: 3,25" x T. 






PHASOR QUN SOUND ANO UQHT KIT 

Here's a Simple kit whicti makes an exceFlect lirst project Usts special 
\C, darllngton innsistor and LED to produce pc"-«j 

"outer space phasor gun" sound and flashing (-^ 4 — ' ' ^ 
red tight. DpoTatES 1rom 9V battery. Size ol "^ 
board; Tk 1 T 



SCKANHELCOLOFtDROAN 

Very popular 3 ChaoneJ color organ causes Ihght^ ot your choice 
Nash la beat of music, features level control and 3 ^* -^ 

Sfiparatc AC outlets lo connett Chrrstmas lights --^^^ < '^ 
lamps, etc. t]iperates1ram 1?0VAC. SiZGOl^oard 
3- 1 S^ C4530 $8.50 



i"^"^^^ 



s) (1 11 (i 13 (31 m m n li n tn (i n n @ o ID (3 (2) (2) E (i o © s El E © n © @ 



CIRCLE 76 ON FREE INFORMATION CARD 



SURPLUS ELECTRONICS CORP. 

WHOLESALE/RETAIL 
EQUIPMENT/COMPONENTS/WIRE & CABLE/ACCESSORIES 

7294 N.W. 54th Street we accept MasierCafd and Visa. Phone: (305) 887-8228 
Miami, Florida 33166 TWX: 810-848-6085 




"TANK BATTLE" TV GAME 

In jifSl i stMf ! lime and wNti a (6w mirajr parls, the mosl 
novice hot}bie$l can cornplete I his ex^^g Tank Battle 
jams. Create a (un-fllleit ewnino tor tt« wtiote family. 
Two independent tanks fumble Ehrii tand mine (iBids, 
shoolstieils and Irajmenl wMn hrt. FourdisUnci enoint 
soundsareptoducedlorthedlllerent speeds . So un [^s ol 
gunfire, shell bursis and tank enfilosions are [e^llsilc 
AutDmatic on-screan scoring. Supplied with schamattc 
drawing. 

soLDAsts $g.g5ea. 




C.B. SPECIAL 

CONVERT THESE T0 10 METER FM 

New HY-GAIN printed circuit board assembly wilb PLLOZA 
cbip and 3 cryslals. (Squelch pol, volume control and 
channelswitchnolinctoded.lBdard^Sdldasis.lhewaywe 
bought them from the mamilacturer. Board dimensions 



f-g $7.50 

10-4S $6.50 



50-39 $6.00 

ioo-up$5.50 



COPPER 
CLAD BOARD 

(Doubis Side) 
Size 9.25x10.76 
Thickness .062 

$2.00 ea 



ERIE TRIMMER CAP 



513-002 

.196- Dla. .080- High 

3.5-20pl 



$.75 



ea. 



■^ 



SMALL ENOUGH TO FIT 
IN YOJF WATCH 



AMP METERS 



$2.50 « 



JVi" square, no shunt required. 
Easy-to- read dial. 
Movements: 0-6. 0-1O. 0-17 




COAX CONNECTORS 

LG-27a/UBNC-F/UHF-M $2. 50 

UG-265/JBNC-M/IJHF-F $3.00 

IIG-146A/Jfl-M/LIHF-F $4.50 

UG-83.B/LJ N-F/UHF-M $4.50 

UG-175RG-58 Adapt $ .20 

JG-176RG-sg Adapt S .20 

OG-1094 BNC-F/Panel $1.00 

S0239 50c 

PL259 BOc 

COAXIAL CABLE 

5aOHM-FIG174 

$4.95/10a $3.00/50 



9VOLTNiCd 

RECHARGEABLE 

BATTERY 

NEW. Replaces 
the popular 9V 
Transistor Battery. 

$4.75 ea 



MAHOGAHY 
PROJECT BOX 



$1.50 




4^"v«x7^k"lx%"to11^'h 

Has a tip for recessed face 

pSate and a felt bottom 



SCREW DRIVER KIT 



f^andle stores tour blades 
2 single slot 5/32" & 3/32" 
1 Phillips 1 scratcti awl 
S" long Willi one blade 
inserted $1.00 ea. 



SUPER SMALL 
PHOTO FLASH 

170 MFO 330 VOLT, 

2 for SI ,50 
10 for $7.00 



750 MFD 330V 
PHOTO FLASH 

2''HIGHx1Vi-DIA. R 
$1.25 each p: 
10 for S1 1.00 L; 



TEXAS INSTRUMENT 
KEYBOARD 

'^^ $1.95 ea 

s/$8.00 

Has 3 slide switcties, 26 different 
keys, key pad removable by 4 screws 




MODEM CABLE 
ASSEMBLIES 

$5.50 ea 



Conn 

& 22AWG 

Hood #Cond 

25 P 
25 S 




14 
10 



Length 
V 



T POWER CORD 

HEWLEnRWKAHDTVPE 

Molded 3 Prong 
, Plug Witt! molded 

receptacle 
' Belden16AWG 



$3.00 



ea. 



MUFFIN FANS 




I^FG By Rotron Inc 

3 Blades 4W Square 

USED 

110 VAC $5.95 ea. 

NEW 
110 VAC l^odel MU2A1 

$12.00 ea 



DIP SWITCH 




5 POSITION Sl.OOea. 

e POSITION SI .50 ea 
10 POSITION SZ.00ea 
12 POSITION $2.50 ea 




WHISTLE 

ACTIVATED 

SWITCH 

$2.50 

YourwtiisHe from a alstancsol 30' max. is 
picked up by an FET condenser mic. which 
turns on the switch (Sensilivity can be 
adiusted.) Match your whistle again and 
turns cfl. 
Schematic Oiagram Supplied 



POWER 
TRANSFORMER 

$14.95 ea 

Primary- 115 vac 
Secondary- 32 V with 
24 V tap at IS amps 

Dim.4»"hX3y4"v«X4''deep 




SOUD GEL BAHERr 

6 wit @ 8 a.h. with Charger 



$14.9S 



Elpower EP 680 may be charged con- 
stant mitage or conslant cunenl. Bat- 
tery is self-contained and requires no 
maintenance Connections made with 
guir^k connect lugs. All plastic case ^ize 
5'^ h i 2*1 w J 'tis I, weight 4 lbs. 



TELEPHONE & TTY 
INTERFACE MODEM 

MFG by Ande-rs'on JacobsQn 

OfiA Mooem Mattel DC 230 wilh A- J6 

Trlephone CouplcT 




$69*95 



FUrtd 300 Oaud (tail or rull iJuC}lcv DAA kve\ 
adjustable [}[0 -3, -4 Eo S, -7 Co 10 TTY 
and DAA oulpuEs brougfiE out lo 1S prn Mol>tH 
connectors .fSK osciilaloir wnfis 1070 Hi stua 
2nd 1270 Hz tnni. Receives 2025 Hz £pac« and 
?22SH£mark TplEphont coLrpbtr has J-flt fiartt 
and plug Size 'i^i'WxIS Lx J' Dp designedlQ 
tK feussed >n dc^ or pane! Electrpmcs m tut 
6^vi W X t2 X 2*4 ■■ D p witfi e-T1 3 -w.re u -orouna 
cord and plug Qperates on 115 vac. 50y€Ci Hz, 'i 
Amp Supplied wilh cc^nnectiort sheei RemoM^d 
Irom eQtJipmenE cJicelleni condiiian guaran^ 
lp?d 



DB CONNECTORS 

25 p 2. 50 

25 s 3.50 

COVER FDR CB2SP/S (PLASTIC) 1.25 



C & K SWITCHES 




Mgvinient 
SPOT 

SPOT 

(momentary) 
DPDT (special 
large rocker) 

$1.00ea6/$5.00 



COMPUTER GRADE ELECTROLYTICS 



VALUE/MFD VOLTS 

63,000 @ 15V 

10,000 @ 20V 

2,700 @ 25V 

2,900 @ 25V 

100,000 @ 30V 

39,000 @ 30V 

34,000 @ 30V 

450 @ 75V 

500 @ 100V 

50 @ 450V 



DMM./LeTH. 

3" X 5W 
iy/'x5%" 

11/4"X2'/4" 

1 >/4" X 2" 
3" x5'/2" 
1" X 5^4" 
3" nSW 

iy4"x2V4" 

IW'xSVi" 

1'/4"X2" 



PRICE 

S4.01] ea 
$3.00 ea 
$2.00 ea 
$2.00 ea 
$6.00 ea 
$4.00 ea 
$3.00 ea 
$2.00 ea 
$2.00 ea 
$2.00 ea 



AXIAL LEAD 

ELECTROLYTIC 

CAPACITORS 



2 pF@ 

10uF@ 

20 uF@ 

SOuFtffi 

3.JuF@ 

3 SuFta 

1 uF@ 

2uF@ 

25iiF@ 

3uF^ 

5uF@ 

t0uF@ 

250 UF la 



15V12/$1.0a 
15V1!/$1.00 
15V12/$1.00 
1SV12/$1.00 
25V 12/51,00 
25V12/S1.00 
35V12/S1.O0 
1MV 12/51.00 
25V15/SZ.D0 
50V1S/$Z.OO 
50V15,'S2.OO 
50V 15/$2.a0 
25V10/S2.00 



SUB-MINI 10K POT 




5/$1.00 




24-Volt 
POWER SUPPLY 

5.4 AMPS 

MFC by 
AC DC Electronics Inc. 
Mode! OEM 24N5.4-1 



1{)"lx5'hK5'w 



input 10M25vac SO/60 fiz. Has ejc nn 
TOltadjandOL-adj. Qurpul ?*KJ.Ull 

terminals contain - ouS. -■ sen, 
- sen. - out. ac neut. ac tine and GND.13 LBS. 



SAME AS ABOVE EXCEPT 
24V0LT7AMP$65.00 



REMOTE 40 OH. C.B. SPECIAL 

NEW HYGAIN 16 MODEL 2716 
HANDSET HAS DIGiTAL CLOCK. 
PLASTIC CASE FOR fl EM □TE-.__ __ 
NOT INCLUDED. SOLD AS IS $Z9.Sa 



EDGE CONNECTORS 



Double Row /Wiie Wrap .1Q0 

22 pins S3. 49 1 0/S30.00 
30pinsS3.96 I0/S32.00 
50pinsSS.43 10/$45.Oa 

Double Row /Solder Eyelet .15fi 

6 pins $1.10 10/$ 9.00 
15pinS$1,65 10./S12.5O 
22 pins $2.08 10./S17.00 
43 pins $3.66 10/S30.00 



SPEAKER 




$2.00 



POWER SUPPLY 

$3.95 ea 

12 vdc .1 amps 
■ Sudc 4amps 




E.F.JOHNSON 
"S" METER 




Edge Meter 250 UA. 

fits in VxW hole. 

Black bai^ground. 

Scale 1-20 Top. 

0-5 Bottom. 

$1.25ea5/$5.Q0 



TRIMMER CAP 



1.5-20pF 
(ARCO PC-402) 500 ea. 



DIP SOLDER 
IC SOCKETS 

14pint.14 
16 pin .16 
13 pin .IS 
2ap)h .20 
24 pin .24 
'10 nm .40 



IC SOCKETS 

GOLD-PLATED 

WIRE WRAP 



1 4 pin 40c ea 

15 pm 45c ea. 



il 



> 

< 
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TERMS; All matertaJ guaranteed LnlH^&sot^1e^wi3e staled. lfyoLjarQix>i&attsfi^ wit hour prcHduct, it rnay be returned wHhin 10 days for a refund {less shlpprig].PIe^^ 
add $4.00 for stiipping and harxJIing on all orders. CODs aocepted tor orders tolaling SSO or mor&. All orders shipped UPS unless otherwise specified. FtorkJa residents 
please add 4% saJeS tas . Mi n ittiilmti ordet; Si 5.00. Foreign orders - US funds only, add EO^i tor Sh ipping and hand ling. 
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(W/B 



7400 



SNWOM 

SNTtHM 
SN?«1N 
SMT«CM 

SNMHN 
SN7«9M 
SNMIW 
SNHllN 
SNJ412N 

aNM34N 
SM74](N 
Sr4M17N 

SN7421n 

SN742tN 

SNHUN 

SNMXiN 

S hi WIN 
SM?*QN 
SNJUIhl 
SNTUtM 

SrS74«IN 
5M74BN 
SN74&IN 

SM74HN 
Sh74«A 

SN7«UN 
SMMJON 



74LSC0 

WLSOl 

74LSW 
7-1 LSW 
7*LSC6 
7*L5Ce 
74LS« 
74L£iei 

7*1.SU 

74LSU 

74LSJ& 
7(l-5» 

74LSS 
«US» 
74LS3T 
74I-S2t 
74LSV 
74LSS 
T4LSJ3 
74LS3? 

71 La? 

74LS4^ 

7<LSSl 

NLSSl 
J<LST3 
HL57* 
WLSS 
HLSlfi 

ML5U 

HLS« 
74LS4e 



wsoo 

7<S(H 
74S« 

nsa 

HSM 

^530 
74S11 
71515 
HS» 
7IS22 
7*S» 
7<SH 

nsq 

7-1S4<] 
7<SS1 
74S6* 
7i15» 
MS74 
HStE 

nsu? 

JJSllJ 



1.10 

14a 



SM74nN 
$NM7JN 
SN74MN 
SN74nN 
SN74XN 

$N74iaiV 
SN?4<1N 

SNHKN 
SN74nN 
SNMWN 

SNJ4»)N 
SMTfiJN 
SWHMiN 

SMW714 
SN741UN 
SN74tUN 

^NT419IM 
$N74UaN 
SNTIIBN 
SNMI21N 
SN74iaN 
SNI4I3JN 
SN74ISM 
SNI4ISM 

SNT4MN 
SMHI41N 
SNT4ICIN 
SlNHUJN 
&hlJ4144N 

SN?4i47N 

Sh>7'»U[4 
SNHISSN 



WB 



SrSMlHIS 

SNI<I1$7N 
SNMIUN 
SNMlHN 

SNT'llUM 
SM741WN 
£IV741EtN 
SNMUAN 
SN74U7N 
5N74170N 
SN7<I171IM 
SN74mN 
SN741?4M 
SNXilTSN 
SN7il»N 
SN741T7N 
5N741J9M 
5N741S(JN 
SN74UtN 
SN74Lt2n 
SN7>tlHr4 
SNT41JHN 
SN741»N 
5M741*IM 
SN741ttN 
SM74143M 
SM7414IN 
SN741KN 
Sf4741«M 
SN74l»7N 
SN7414|ht 
SN741»I^ 
SM7422ir4 
SM7«SirJ 
SN?4I»Ni 
SN743?»N 
5M7438^N 
SN7tiUM 
SN74aSIV 
5H7«BN 
5N74)BeN 
5N743g7N 
SN74»IM 
Sr^74J»N 
SM7i*BJIV 



74LS 



74L5tZ 
MLS93 

74LS« 
74LM8 
74LS107 
MLS1« 
74LS1U 
74LS1U 
T4L£114 

74i_sia 

74L&U3 
T4LSU5 
ML£ia 

741^1^1 
74LSUE 

74LSJ» 
74LSU1 
7i4LS!5J 
T4LS1H 
74LS1» 
74LSIU 

WL51B 
74LSU0 
MLSIGI 
74L51H 
T4LS1» 
I4L$1H 
7*U5tt5 
74LSia 
74LSlfit 
7ILSI70 
74 LSI?) 
74LB1M 
MU5175 
74LSltl 
74^5140 
HLS19I 



I.IS 
1.13 

1.15 
1.15 
].]« 
1-W 



1-H 
1.3 



MLSm 
74LS1« 
Mt,S19« 
74LS1K 
WLSWJ 
741_Sa21 
74l_SS« 
HL£»1 
74LSH2 
74U5a4J 
74LS£U 
74LSMa 
MLSW7 
74LS»t 
74LEM9 
TlLSai 
?4LS2U 
74l_557 
74LSSC 
HLSXD 
74U53U 
74LS173 
74U52T? 
74LS2iJ 
T4LS2U 
74LSZ93 
74LS»t 
74I[,S3« 
74LSSI 
74LS3E& 
74LSJ» 
74LSX7 
HLS36t 
r4L5371 
74LS374 
Mi;_537K 
HLSlft 
74LSS3 
74LS394 
MLSSTO 
tlLS« 
JlLSS? 



74S 



74S1» 
74S13} 
74S134 
HS13) 
MS1» 
M5131 
MS1» 
71&14Q 
TtSlbl 
74S1U 
HS157 
MSlSi 
74S16CI 
74S174 
7451 n 
MSlB 
MSIM 
74S1% 
74S1» 
74SHd 
74S343 

^45^4^ 



1.19 

I.7S 



2Jfi 






745343 
74S344 
745251 
H5.26a 

74&2U 

74sao 

7453R 

74S»7 

74S3J4 
74SM? 
745471 
74S477 

74S4?J 
MS474 
74S4?S 
74S570 
74S571 
74SST? 
74S5?J 
74S94D 
N54ill 



CA39I0H 
CAJDUH 

CA303SH 
CA30»H 
CASUM 
CAJOHN 



?-ilS 
3.2 
2.« 



CA-LINEAR 

CAICMH f,3 

CA30IIN ?.oa 

CASCpN' ZM 



CCMOOO 
CQ4J3DI 

CCMOi£ 

ci:m»7 

CD4aiD 
CCMOll 

ccnau 

C 04013 
C 04014 
CCM015 
CD401t 
CD4Q17 
CCHOlf 
CO4015 

cmisQ 

CD4CQ1 
CD4CIS 
CCMWJ 
CDMM 

ccuces 

CD4ISE 

CDioa 

CD4aM 
1 C04d^ 
LC04«0 



CD-CMOS 



LJ3 


CCMWI 


.» 


C04fl4J 


.44 


CE34<H3 


.49 


CD4W4 


-3* 


CDUHK 


,S 


CD4«T 


.49 


CD4(l4fl 


L3» 


CD40<9 


las 


CHOU 


.» 


C 040511 


1.19 


C04(K2 


,» 


CD4«i3 


.49 


G 04054 


].19 


C04D^ 


U» 


CD406& 


Lift 


CD4ffie 


J» 


CD4CIU 


-79 


CD40n 


.n 


CD407fl 


;,» 


caan 


M 


COie73 


-n 


C04e73 


1.49 


CD4C1R 


.49 


C04DK 


3>49 


C 04071 


.W 


C04M1 


1.49 


cot DC} 




cotns 



Li9 
3.9S 

L49 



L39 

*4i 



CIMU& 
C04»7 

CD4»t 
CDt^lO 
CD451I 
CD49i2 
C04J14 
C:D4!i14 

C04Slt 

CD45W 

CD45>2D 

C04US 

C04S1 

CD4iH 

CD4&43 

CD4SH 

CC>4S6( 

C04583 

CEMW 

C0472J 

CCH774 

MCJ4U9 

MCt4*HI 

WCX4411 

MC14412 

MC141W 

MCi44U 

MC145H 

MC14M.1 



l.» 
3.79 
l.» 

l.» 



2.49 

l.B 
LB 



1.49 
3.« 



1.49 
1.49 
L« 
2.H 
l.U 



1.2S 
1.29 
1.29 



2.49 

ZM 
L4S 
1.99 



3.25 
i.7S 
3.49 
3.49 

t0.9& 

J0.9& 
10.S5 
12,95 
12.U 
5.9S 
5,95 

*.as 

9.45 
3^U 
3.15 



CAXHN 
CA3WN 

CAJISH 
CA3l4aM 
CASIEOH 
CA^Qln 
CAieCON 



2.49 
.n 
3.95 

17.95 

!£,« 
1S.95 
15,S 

!55S 
2,49 



A^Bulova Quartz Ladies Watches 



2W^^ 



0IV£ rf AM HCronr WAflMNrr 







Your Choice — $69.95 ea. any IVIodel 

CALL OR SEND OHDEH IN ftEFEOeNCING 70 THIS 4D FOB SPECIAL PRICE 
Bucauflfl dT LlirEted Supply, please provkjtt a mtcond Bn[j third choJc* 



"4skS-. 



LITRONiX Slick Display Sale 



inuvi r(M CLtKKI 



0M 






--KHp' -^ssffir' 



'jj^:.,:^ 



-rfs^- 






m 



tJlD NUMII«tC awmTl 



siitii 




COMPUTER QflADE CAPACrTORS 




WTJCC PWCI 



iS 



IS 



am 

».tH 

Is 



_OTIFI JWOTHgH VAlUM AVJULmie - CALL OH WHITI FO* VQtHI nCOUintliENT 




LOW PROFILE 
(TIN I SOCKETS 



MR 

11 [fin 

C pin SG 
14 0\n SO 

IG Pin SQ 

Upln5G 
?4BlnSa 

apinsa 

3G pin Si^ 
40 pin SCl 



SOLOERTAIL^GOLD) 
STANDARD 



SOLDERTAEL 
STANDARD (TIN) 



M pin ST 
IS pin ST 
U i>ln ST 
24 pin ST 
2i pin ST 
Spin 5T 
40 t>ln ST 



w 

i pin WW 

10 pin WW 

14 pin WW 

15 Pin WW 
U pin WW 
» pin WW 
22 pJn WW 
24 Pirt WW 
^ pjn WW 
3fi pm WW 
ttpin WW 



WIRE WRAP SOCKETS 
{GOLD) LEVEL #3 



1/4 WATT RESISTOR ASSORTMENTS -5% 

$1.95 



A&ST. 1 5 14, 



KJOJim l?Of>fn 15 Ohru 14 ohm Z3 Onm 

27 Qhm » O htm SOhm 4? QTim H QHm EOpci, 



ASST2 


Sm, 


eaohu 

ItOOhcT 


82 0riml«ohml»OhFn 
2» Ohm 2?fl Ohm JM Ohm 


l±a Ohm 
^ onnn 


GOpOf. 


$1.95 


ASST. 3 


5u. 


1.2k L5K |.|K 3-2K 


IK 

3.7K 


SOpCL 


$1.95 


ASST. 4 


5 DA. 


3.3K 
J.2K 


19K 
lOK 


4.7K 
13H 


S.SK 
ISK 




SOpci. 


$1.95 


ASST. 5 


9>«. 


5ftK 


37K 
«IK 


J3K 


tODK 


47K 


SElpiu^ 


$1.95 


ASSTS 


Gu. 


IHK 
3«K 


IKK 


2saK 

UOK 


270K 
filOK 


UQK 


^PO. 


$1.95 


ASST, 7 


S«i. 


2.7M 


3.3M 


L5M 
i.9M 


4.7M 


2,2M 
5uSM 


SOp«. 


$1.95 



ASST,SR 



Includes RssistDr Assts. 1-7 (350 pes.) 



$10.95 ea. 



$10.00 MlnTmLLir Ord«r — U,S, Fundi Only 
CanfomlB Rasldflnts Add B% Solas Tax 
Postage — Add 5% plus S1.S0 Insjrance 
Smd S.A.B.£. tor Monthty Sato Ftysri 



Spac Sl>ciftL» — 2Sc 
Sond ase Posiage (or your 
Fn££ 1 962 JAMEGO CATALOG 
PHcBs Subjvct \o Change 



|i||'l.'!!l|iTO-JBW...|l 



ameco 



New 

T9e2 
CATALOG >., 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
&/82 JfHONE ORDERS WELCOME -- i^4T5J 532-6097 



P«rt No. 

7045IPI 

70*5EV/Klt' 

71(lSCPl, 

?106EV/Klf 

71flJCPL 

?JOJEy/Hlt*- 

7llSCPl_ 

mrdPL 
TaiiDR 

TSOSIPQ 
^5EV^H» 

TMCEV^KIt- 

7307AIPD 
7»7AEV/KJt ' 
ir^MlPi 
72»1PA 
7215 IPO 
7JlJEWKlt* 

ni^iji 
nuDiPi 

72171 J I 

RUCUt 

73HIPI. 

T2SAUL 

723fiAEV/Klt* 

72«UE 

7H2IJA 

mane. 

72KtUE 

75«IPA 

TSflPD 

7G11BCPA 

TEUfiCPA 

T^JBCPA 

K3LCCPE 

TMICCPD 

7C42CCPD 



Funti\\on 

CMOS Priclilpn Tlmtr 
StCPwitch Chip. XTL 
3V] Ofgit A/0 4LCD Driva] 
ICi Circuit Boird, Dllpliy 
IW Digit A>D(LED DHwftl 
IC, Circuit B&ard, Dlipl>V 
Jifl Dil5lt A/D LCD Dts. HLD. 
3<f Digit A/D LED Dit. HLQ. 
Low BALiery Voflt Indltitor 
CMOS LEO Slaowtlch/Tlmtr 
StopwAtch Ch3p, ^Tl, 
Tone Q«n«rAtor 
TonB aanerjtior cnip, xtl 
Oi^llliLor Cemtfolltr 
Frec|. Counter Chlp^ XTL 
54 "en Oticids CDur>t4r 
CiocK Qen^riiior 

4 Fume. CMOS Stopwitth CKT 

4 Funt. Stopwitcn Chip, >fTU 
B-D99lt Univ. Counlflr C^A. 
I^OlQlt FCfrq.Courtif C.A. 
(^Diglt Praq,. Ceuntar CC. 
4-Dlglt LED Uj3/Dawn CauntcF 
l-Ol9lt Univ. LEDDHw* 
LCD 4^ DlffEt Up COUntAlf DH1 
t-Dlgl[ unlv. Counlir 

5 Function Counter Cfitp, XTL 
ChftOS ain Prog., Timer^Counlef 
CMOS OlvlcTi^Dvafi PC Timor 
CMOS BCD PrOfl. Timer/Coufltii 
CMOS BCD PjDff. Tlnwr/Countsi 
CMOSS<»Tlm«r(ipln] 
CM05»#TPitiaf (Kplnl 
CMOS Op Amp Cpmp^rAiei 
CMOS Op Amp Ext. Cmvf. 
CMOS Dull Op Amp CPmp. 
CMOS Tri op Amp comp. 
CMOS qujiEf Op Aimp Comp. 



Priof 
14.96 
24<9S 
U.« 
H.K 
15.9& 

U.95 
17.« 
3.S 
13,95 

19,9( 
fi.U 

12.95 
«,» 

.13^ 

1.9S 

U,9S 
19.9t 

2fi.lfi 
31.95 
33,94 
llLto 

1LS£ 
31,» 
14 JG 
4.9i 
2,05 
S.U 

L4« 

2.3!(h 

SMV 2,25 

5MV 2M 
SMV 3.« 
3I0MV 9.3Q 
lOMV 7.!i 



sffinccPD 

ttUCCPE 
WHCCQ 
tZUCPA 



CMOS Quid Op Amp Comp. lOMV 7,» 



Volt RoE/md^citor 



74C» 




74C03 


.» 


74C04 


.» 


HCCl« 


.JV 


I4CWh 


.» 


74C14 


.75 


?4C» 


.» 


J4C» 


.39 


74C4i3 


t.» 


74C4I1 


ifn 


74C73 


.74 


74CJ4 


.79 


74Ce 


l.ta 


74 C« 


,9^ 


HC» 


4.^ 


HCW 


t.29 


J4C93 


i.29 


LhHKOCN 


t.ia 


LMlKLH 


4.5D 


LMllCLH 


4.15 


LHOOJfrOH 


4.'«6 


TLOTICP 


.79 


TL072CP 


l,» 


TLDI74CN 


2-49 


LHflOUCO 


JflftJ 


TLDCCP 


1.34 


TUWCN 


2.39 


LHOWCD 


KJO 


LMUDH 


.99 


LM3CI3CM 


..%i 


LMS3H 


1.95 


LMWH 


l.K 


LM3KH 


.94 


l,M»7CN 


.tip 


LMnecM 


l.U 


LM3WI-I 


E.9a 


LM3CTK 


1,2^ 


LM31aCM 


in 


LM3M^CN 


.w 


LM3t2H 


?.*s 


LMJi7MP 


m 


LMa7T 


i.n 


LM3I7K 


j.» 


L.MJltCM 


!-» 


Lh«l3IL9N 


1*5 


LM330K4 


3.3A 


LM33QK-13 


1.S 


LMSOK'li 


LB 


LMi2ffT-5 


1,S 


LAfl3MT-ll 


1.2S 


LA4H0r'li 


l.» 


LMBJK 


it.V, 


LM^N 


M 


Lwaaoz 


tn 


LMiam 


3.H 


LMIHZ 


I.X 


LMJ36Z 


1,4a 


LM3»Z 


i.Tfi 


LMU7T 


l,V> 


LMJ37MP 


1-15 


LMSIK 


G.Wh 


LMU9M 


.n 


LM3»VK-5 


i.» 


LM3«IHi-3? 


i.*i 


L7^}tOK-l:& 


i.jb 



74C 

740» 
74CJ0T 
74Cm 
74C1S4 
74c U7 
74CU« 
74Clfil 
74Clf3 
740^3 
74C1S4 
74C17a 
HCIH 
74C1H 
74C1VZ 
74C1« 
74Cl!fi 



1J» 



LINEAR 

LM3*lT-5 IJ5 
LM3«3T'Ji2 1J5 
LM3ST-1S 1^ 
LM»3P4 .n 
LMH1P,12 .Ti 
LM»llP^I5 .7R 
L1VIM2PV5 .«? 
LM3UP-J2 JA 
LMJQP'IS jH 
LMWN 1.25 

LMJSQK 5.75 
LF3S1N .40 

LJ^JHN 1.00 

LPSaN 140 

LFSSN 1.10 

LMflUN 
LM3WN 
LMJTQM 
LM371N 
LM577N 
LMflQN 
LhCttlN 
LMKM 
LM394H 
LM3KN-3 
LMJt7M 
LMa9M 
LMS3rJI 
LF39IN 



TLsecp 

NESUhA 

MEH9A 

NE531H 

NESXH 

NESUH 

NES44N 

N£550A 

NE5S6V 

UM5«N 

NE5UN 

LMSCJN 

LMUCCr^ 

LW567V 

r^E579l^ 



74C22J 
T4t::H0 

74CJ73 
74C37* 
74C9DI 
74C90J 
MC9U 
74C4I3 
74C915 
MC917 
MC922 
740903 

74cns 

T4C9« 
tDC95 

»C97 



1.9S 

3J5 

3.a 

3.49 



10.9S 
5,49 
5,7S 
7.» 

7-50 



LM7KH 

LMnOCN 

LM709M 

LMIlON 

LM7UN 

LM7ZIN 

LMJBIN' 

LM739N 

LM741CM ,JS 

MCI741SC{3 3.00 

LM?47N .79 

LM?4«M ^ 

LMWi4N 

LMIlltIN 

LMl«dCN 

LM14ttM 

LM14nN 

LMI4WN 

LM15UV 

LMUODN 

LMlt7JN 

LMU72N 

i.Mmm-9 3.3S 

LIVIltnN 3.» 

LM1»&IV 1,75 

LM3Q(HT 1-49 
LTVl.^77P 
LMa71P 

LMaSP-1 2.25 

UMJ1I9M 2.95 



i.oa 



2,7R 



1.25 
l.S 
1.95 
LA 
2.94 
5.49 

s.e 



2.» 



LM39CCCN 1.25 

LM»D9IM 1.15 

LM914N LS 

LM39ISM 3,95 

LMXUM 3.9G 

RC4iXN L25 

nC4l51Ma 3L9S 

PC4194TK e^ 

HC4J5STK iM 

LM«UIIIA 3.^ 
kCLUaB 
Lt^UOBN 
LM136WN 

754SIN 

75451CN 

?645! 



4.95 



l.H 



CAPACITOR CORNER 

50 VOLT CERAMIC DISC CAPACITORS 



VAtua 


M 


HH9 


LOO* 


VllUQ 


1-9 


3M9 


100« 


tOpt 


JA 


« 


.H 


.001 uF 
,HH7mF 
.03 (if 




.OG 


.Cfi 


apf 


A 


.» 


.CS 


.OB 


,0ft 


.05 


47 pT 


.« 


M 


.05 


.a 


.06 


.05 


ICQ pT 






.D5 


.(EH^F 


■09 


,07 




330 pr 


M 


.<A 


-Di 


.047i|iF 


.09 


.0? 


.04 


470 pf 


M 


,05 


.05 


.15 


.1? 


.10 


100 VOLT MVLAR 


:|LM CAPACITORS 




.DDlmr 




.10 


.07 


X03tn1 


13 








.12 


,IC 


,07 


J»Jrn1 


Jl 


.17 


.13 


.DCH7nil 


.iz 


.Ifl 


.07 


.Imt 


J7 


.23 


.17 


,Dlr¥lf 


-12 


.10 


.07 


-33mf 


.33 


J7 


,2! 


*2D% DIPPED TANTALL 


US iSolkl 


CAP/ 


CtTt 


RS 


















, 35/35 V 


.H 


.34 


J9 


2-2/3SV 


Jl 


-44 




.a/jsv 


.» 


,34 


.39 


3.3/25V 


.51 


,47 


.37 


-3VKV 


.39 


.34 


.29 


4.7/KV 


.53 


.» 


.« 


,47/BV 


J9 


.34 


.39 


*-l/3V 


,79 


,W 


JH 


t6l/KV 

1.0/I5V 


.» 


.34 


.39 


I5/2SV 


iM 


l.» 


.« 




.34 


.29 


22/fiV 


,K 


-W 


-S5 


MIMLA 


LUMI 


MUM 


tLtC 


FROLVTIC CAPACITORS 


Ax1aI 


1^ 


ico-m 


50fl-t- 


FtidJAl 


1-99 


0C^99 


500+ 


.4 7/50 V 


.1^ 


.14 


ao 


.47/JSV 


-IS 


n 


-12 




.1» 


.ll> 


.32 


.47^0V 


.U 


.34 


.13 


3.1/SffV 


-17 


,15 


11 


ijs/iev 


,13 


-13 






.la 


.L5 


.11 


1.0/SSV 


,LG. 


.14 


-13 


I0/2SV 


.JB 


.15 




LO/SOV 








10/SOV 


.19 


M 


.13 


4.7/1&V 


-15 


.IJ 






.19 


.15 


.12 


4.T/KV 


.1« 


.L4 


,13 


n/w)v 

47/»V 


,24 
.25 


.23 
,23 


.31 
.19 


Ifl/ttV 


.15 


.13 


.12 


47/S(tV 


.29 


.a 


.£3 


ID/SV 

iD/sev 


.15 

.17 


.14 
.15 


, 3 
. 4 


IW/SOV 
Z»/25V 


.41 
,39 


.37 
.34 


J4 


47/5CV 
1D4/I5V 


-35 
,21 


-21 
-17 


.4 


SIMMV 
















4JIJ/25V 

iw/3ev 


.^ 


*9 












.79 


.M 


.61 


22a/16V 


.5 


73 




2K0/16V 


.« 


.» 


M 


470/25V 


J5 


Jl 


■27^ 



120 



r 



UTIC 

MINI STEREO 
FM RECEIVER 

WITH HEADPHONES 

Fof Jogpffft, CjfCtltIK 
and Skattnl 

FEATURES; Llghlwolght fieadprionQS. LefllrlaM 
l>aiBnco control, Futt fidolJty sloroo aound. Addi- 
tional black soil car/ying cast} Si shouldsf strap. Bait 
clip (hands Iree), Operates on 3 AA coll tjalteriaa {not 
incl.) CcmDsct ine: ^X' ^ *X" K 1", Wl. 6 oi- 

Model 1810 Lut Price sag 95 $29.95 





SPEAKERS 



_1_ Ji 

hrtiMnoi us .n 

2^A" Round — BOhm 

.25 Watt H" Leads) 

Sire: 2i" X %'■ 




pirti SF.2MHS 1.391.25 
2Vi" Souara — 16 Ohm 
.25 Wall ^4 mount, holas) 
Large Ga^amlc M^gnat 
Siis; S\" nSX'il" 




a Nationai Sen^conductor 

^ RAM SALE 

* STATIC RAMS 
MM2114N.2 4K(200NS) U.4«uch 

IB£ACH tiess^cii ^lOJEACW*1M^wlot^ 
MM2114N>2L'4K(2CONS)LowPawer....n^SuCII 
^ EACH tmsum i^m EACH USACQVOO 

WM2H7N 4K(70NS) t»,fl5»Bch 

n EACH UiHJtoll {ICO&hOH ^10 MICE) 

MM«1 16P4 16K BOONS) »14,9S aieh 

Ifl EACH lfr>Ky]DI| ri^EACH iiXKjIXntt] 

DYNAIMIC RAMS 

MM11G4N-2II 64K(ZtiaNSi ttMGaach 

tt EACH t».W1on [IPO EAOH S^IH.tAIotJ' 

MM529aN-2 teKltSONSMIIS »2.9£a«ch 

EACH Sl^Jfinsq [lOI eWH USOOnrK] 

MMI2WH-I 1SKI250NSJ4116 tt.gSaich 

(8 EACH JH 9M(HJ ilWMChliTiOWoll 

EPROM Erasing Lamp 




• Enm up TO 4 chlpi <Mirhlr> 2Q mirMtkL 

• MiintiinitconiUini ixpti'rJf tinXMnt* of on% iFidir 

• Spsciil cartductTVfflDBmli[7»f«liinIni1BiFE>tic build-up. 

• BUrLt-ln Ufity tack to prMtntUV fXpHura. 

• CoffltMCi- onlv 7-6j'S" k 2-7/8" x 2" 

• C^mp Ul* w Kh hold I nn tny for 4 cJ) lot 
UVS-HEL RiplKamsnt BuCb _ $10^ 

UVS-11E $79.95 



JOYSTICKS 




SB 

\ JVC-» \ 



vc-» \ 

J&CK SK LinMr Ttp«r Po^ _ $S.2^ 

JS 1Q0K 100 K Linitr Tip*r PoT4 »4.BS 

JVC-40 40K 12) Vid«D Conimllvr muw - ~ - £4,d5 



O 



MUFFIN* FAN 






* lOSeln^ r[*it itr (Sflliiflfji 



■ for Hiib4*n[< 1o TO 'C 
* UL ytliMf Q 
CSAbP«*Ov 
t1&V. SonoHz, 14 Wk[U, l«clm - 

Ullrfl<iank»1l|< fJiAnkd 1 IHi*jL 

MU2A1 $9.95 ea. 



^^^ 

-^^K 
^^^ 



JE215 Adjustable 
Dual Power Supply 

General Oncriptian: The JE2t& it a Dual Powvr 
Sup(3lv witli independBTii id [ustiblff positive and mQt- 

TivB output voltoges, A lepbrate adjuximent lor eacli 
d Xht luppllet pfovidt^tlt^ uier unlimited sppticsiiDni 
for IC current voltage requiromfinli. Th« lupply ctn 
ilui ba uwd IS < gtriETil AJI-pur^au' vifiible power 
lypP'V' FEATunes 

" Atftuftlabli ri{iuriiffdDDVv«ruupp1l«i. 
(hOi. And ruft 1.2VDC to 15VDC 
» ^^ - 7, • PoWiiir Ouipui Cikchi i-upclyl'- 

''■^^^-v -~" flVOCfl§00rr*A. TOVOC* ?BOmA. 

■*-'- 13VDC»60DniA, md 

ISVDCSp- 176rnA, 

■ T'A'Q^ 3 Eirnninil adj. IC ragulAioi^ 
^i'lthi thfirmil iJvarloid DTOtsctiDn, 

■ Hdi^itnli rt'OLilaiot coollno 
* LED "on" and'ciTor 
- Prmud fioird Conttructisn 
*' >20VAC Input 
•SiJl. 3)/3"m^ B -l/Tfi^L K 3"H 

JE215 Adj. Dual PoMf Supply KH {« sJiOwm) . . S24.95 




MICROPROCESSOR COMPONENTS 



-aoffDA/aosoA support devices - 

Cl»U 

H*1 I rt-mi /Outpiil 



CkKh aini>JrtM,>Or>4) 






tPlEiuf* tioT ihDwm bui «»mllaf In CDniiFuciiarh tq «b>c 

JE2DaHB4i. PdwBrSuavlvKlHSVOCrl'inp] ■ - $14>B 

JEZ06 A(Jip(4r Brd. Cto JE200] rS.i 9 & i 12V. 312.05 

OE210Vi^Pwr,£|,]y.KiE.S-15VaC,l4t&arfif>. SIS.OS 



UCKl 

mchuli 

MCMH 
MCHfO 



I/O E (»'<««■ i<ar 41 9<iTl*l 

i>i>D1. Ii'ttrvj' far*' 

>i<9| DMACvniiM 
'Plot hnttf 111 p^ i^BP'tral 
Pi>D«. cnt Ci^trvtlv 

trUi-n Tlxnift* C»«MU| 
i til D> OiiKlMn*! flKin^i 
«li1 H-OMrKl tanil nwvlw 
tut Bi-Dlricliaii' ^4<*\-'V 
CktJl Lji'<ii>i-l1 ftr-|»h4'jil OviMr 
OctJl LjIciKanrtBhorjil D^t-fwr 

6800/8800 SJPPOftT DEVICE J — 

Priviity lrLt«>rv«lC0fli4all*r 
.I^««««i;bi|il»l MaOCM 



« HAM 



aii»iil-iri«!»lwkTi'4^iLCMCJrjf> 
MtCftOPROCESSOR CHIPS 

ZtM{>»l] CPU (»**uBm^K*MMi] 

C(I>P|dH CPU 

IDMiMJ^SC CP-lJ— l.Bii5l*M[Cori.T»(*».Or*9») 
MCWn UPU ttfClac^. itt>^- ty1«t Mnmaiy] 

lhtM^lti4 WPU'-t-fe'l CLUHi] 
I NXHMN4 C«'i,i-Sl>. CM» (-P't CUaoyti ■ HAM) 
\HtKKt4* C^PU [Hi Bytii HaM) 

IHUtflN CnJ iV/SiMt U IV^^ UniLira'*!*!' 

»«■ C^U 



lllTlMH ai7|i<ltifcHltfUElla_ 



Tin 



-SHIFT REGISTEBS 

ajii,ijv*n DyftiFT.ie 

IC<yi4»BI<l [>«nj.'nh 

auiiifx-Btt Ki«ti« 
Otii4 M-flii AecwMi^Klcr 

tAtM/a.iU }aH' pit D/ni'nh:^Ac(ijn>u1ilAr 

1Ci/ti>fln OynjAiic 
Ckui »-I-I| 

lU-Hht DvvHnlA 
UH-Uli Dynirn}( 
Ou*l a^BIL Uil>c 

oul w-kii iiiiiiE 
Dun XfrBD .^ilJc 



Aill'4'irfw J.ft 
tfii LiM Birvd FgiCir 
iK ^llt«r 



AFHfrlCn 

A^m-lC^I TtKitft T 

^FU»9CJ TejiE^i Torn Hiffi Bipi 

LVO^Z C^niEf^i Ciiirint KauEt« 

LVW£ TimpifAtirn Ti^mdvtvr 

FSCH Jf tT iriCijI SP Ari4 

.FMr« tirflB3i i^ HdM AmpltFtan 

UMH Tm{i.Con<B. ptk, n»r. f-lpp-rnyc'] 

A DCaKHL.C H l-ni A/D Cciwftir El UA) 
&ACW*i.Ch Hn Q/A C^ikFViw a-n^ LJiV,^ 



DATA ACQUISITION [C0NT1NUGD>- 

AOCHBKCH (.AM A/iS cwiT*f-« B-Cn, IUu«m.] 1 
ADCHDCCN f-en A/C) C«^*wtH iH-Chi. M UIIL] M 
DACHBt-CN M'lrtD/ACenr.MlcrB. Cwnp. (a.«\hU 
CMKlMLCn H^nCi^AC9fTv,..uL(T0,c;9ne. {!.]««» I 
DACMHjCN H-biECVACVnr»r|t.4«Jt|i^Lifi.) I 
QACmnj:** lfcBitftrAC«fli*r!|*rJflJ«i.lin.! I 
aACl^LCN E> Bit D/A CwiViMMr 11.V1 Lin | 9 
CD4HIN l-Crttnnii MUkUinit itr i 
A Y.|.]<|] »K DAVID UA RT I 
R AM'$ 



tilt fUllg 
nil 



WNHl lutlc 
HiriltMiE 



IHItaimiKJHAi 

1114-3 lHK«WiEh:I0&7i 

nL4 U-I mii«4 SiiELe sunt 1^^ P^Hrtf 

Uixt m^iiutic 

tLUN^ tUPOIUJ UK. ClT*l4niii>»n[.|UMUHH-|] 



IK byn. Kni (I4]#IT M bF 
K1MII1I4 liK ilKHll Stilic Xbtit 

bSB Hflil nAM4l|>«K| 

XJPMWHVJBJ *K [3vni>nlE H^»ln 

IWOW1I& 

PROtitS/EPROMS- 



IK y V ci-ttuit P*4M 



TW»« MK ttTAOM [4V, <[V. *ir.r) 

iriilnlMCHWTr KA CPROU [tl'ifit rW] 

fTWnEH TE BK ei»nOM 

JTH Ik EfROh 14ltoiii [linni *^s/] 

mtei UK EPRaM(MiiALhi H»**m4i 

uo wipnoiii 

OXurMSUI) UmI PnOH (Otnn CeJIiEto'l 

BSCa U^ r BQH 

— 0>«r WW! ^HDHS LMtrt I|4 Qur Cj,til>Dt — 

ROM'S - 



^liUMt) cmj'trtif a*n*rjiw ^uj&Kr C^t*] 
NMOSREADONLVME^AOFllEt 

YACU*!\ff* IHhIhJ AlCN S^IN1*q wvQlktk 

lltkH^] Aten*. Cti-nlra 



-MICHOPROCEUDR MAhlJALS- 



- SPECIAL FUfSCT ION - 



Out* HDK Clflck Drh«r tfUZ] 
D^ii MOS CIsck i[>'l>*r [IME1 

INlimpthl FIsp'PV Odi<;C4^1rel>tr 

Ctiinununicj tkvi CniiD 
MlAffrProtitl^r Km TII114I CI4MLH 

UW4HHN Mtc^DprBUUDT CernpttlCbt Clc«^ 

CQniOlH ULtTK»rttr«[lir wlllnH-DUM HAM 

jtM CH'*!X LC& &'!«* 

COndSMN MbcTKBPitraliif wiih ti'DH'l AAh 

ii DI'MI LtLD E^rjv* A-^N Bull tnL. 

cc#inn q-t*fl.vAC fiuo.. Oii^r mtMns^i.» 

—— TEL EPHONG/KEVBOAnD CHIPS -^ 

AV-HKl Puilt flUElMi TiltC>ripi^ DE«>*r 

AV-MOn RHMrtary Dtiiif 

CMOf ClK^ avntratDr 
)*.IN9^V^ CrttftMr CH kayl] 
KavbcuJil Eripwlw CH k*y« 
K#^B«4<tf EnEMMr [)■ k«yi] 
KjV^««M« ei«E»tf*r CB h«v»] 
niih lullAn Pwlw DI<I*F 




EECO RDCt(«r DEP Switch — 'Mini Dlpru" 24O0 Sartti 

THE yo^ UNIQUE DIP 5W1TOI AVAILABLEI 
u:iii [>Piii3i£^r«d[ort^r9r<1iitiTUj£rb<4i*diefDfp]ii 



1IU 



ifM .n-iayiti 

tiiB: .H- 11/ T.e 

1^ Ji - my >.n 

t pi« -H ■ tiu a.H 

Hpbi i.H-ie;tH 



i.a ' IK' !.» 

!.1l ' 1l/IIJ< 

1JI ^ 11/11 .If 

1JI ■ 1|/|t.H 

1.« - ll/H.M 



GRAB BAG 
SPECIALS 



BOOKS 



VU1 MatiDnalCMOCtXilBBcKik 

IW DWa^ >K:. CM0«. mo A^'O i 
JDHE Hadan*! tni*rf aca Daia Ba«k .KH 

rW piQaal OI>p OSeon. DS3800.. DSmOO. iic 
lenaa MBHonriUnwbuB'Hh..- tUK 

limmtatl UU, LF. ADC. OAC. Lll SvHH 
jmA HB«Dfia]^vl*ie(i-*DB[d1.v>«iC«mpvtar[St(taMa| . .H.K 
jan MlloHlTTLLMl«D«liBBofc 4«J» 

<MiimmIi7«0.Ij.L.H.S. M*d &mCOQ Sariw 

mm i«yibfcMti>nmjjMBa*t nit.fc/lw 

XOOi lntanMDflUla«kt1'II74(Moii| ... ,H.1i 

VWn InialCwnpnHnlDataCjptBhit «X(,4D 

RjH hu ifii Hi for .hmf I preduch M. mongrv dnlcH. 

ndoiBAc... u wl ul M ii la fr ■ndiiac.y>(nl. jmAiea Lim paaatj 

aame itmrHHNwvTDwimRv^kach-..- 4t.<d 



_1 AC and DC Wall Transformers 



">to 



ITJS 

AC SOQ 

AClOW 

Aciim 

DCUfl 

DCW12 (abovtt 

DVB3» 
DCSCU 

Dcizm 



iirvwHj 
nrvnoHi 

IITVADHf 



tf kth Unlvanal PIuq atHf 
■V MtlWT hu« 

S«l*etlv« VQIU^: QsSkIZVDC, 
PcJfcrlly Ml«1»0n i| ♦ r-].. iU-l«H 
lint rrom ad^plv to pluga — ak. 
Inch line Irwn adapEgr to bdtlMY 
ini-} ]XV'KHi Xit>nA 



nrvnoHf 

IZOVnDHf 



laVAcTsSvA (5.(5 

12VAC SOOfliA M.« 

12VAC 1 *mp |S.« 

ttvAC 1.7 amp O.W 

4V0C 4C0<^A A>l1i Chj'Vi<l tlAi 

U,12VDC 300nU^ ^flflS 

tfvDCiDamA sja 

?VDC SOOmA «.« 



ISOVWHf iJVDCaOOmA 



I3.H 



CONNECTORS 



DaZSP D'Suhmlniirun Plug ....... £2:96 

DB2SS D-Submlnliiuri Ssclcti t3.S0 

020418-2 ScnwLcckHdnir.CIDBSES/P 24.M 

0B5122e Coiro for DB2SP/S SI.TI 

22/44SE P.C. Edgi 122/44 Pin) S2.9S 

UGSS/U BNC Plug 41.79 

UGSSW BNC JkIc SS.79 

Uei75/U UHF Adiptir t ,49 

S0239 UHF PantI Rkp $1.29 

PL2S9 UHF AdlPUr tlXO 

PL2S9 UHF Plug 91.10 

UG2S0/U BNC Plug S1.79 

UGia9<;u BMC BulkiiMd Rise t1.29 

TRS-80 
1GK Conversion Kit 

Expand your 4K TRS-eo System to 19K 
Kit comeft complato with; 
• 9 ai. MM5290(UP041«411«) 19K Oyn. Rim Cm) 
« Documantatlon for conTaralori 

TRS-19K2 'ISana 19,»5 

TRS-ieKS 'iOOia 19^5 

TRS-19K4 •259na .14.95 

KEYBOARDS 




Datanectics 74- Kay Keyboard 



Um EA 20134 Chkp LEiKlfonlc AnAV^J- ^z*: 1BU"L t iV^'Vi x 
1.3VH. WHK, bi*ti< tJut, f*/ kin C1P9. INo Pata ShMIt — 

Part No. KB3S4 S2d.9S«a. 



Micro Switch 69-Key Keyboard 

UM4 AMr SWJOHOK C^vlp. Sl^o: 16Jffl"L X S^-'W a |.Wff-H Wtlal 
Fri[n«. LI QUI A di'K grc^ kay tBpi {No Data ShAatI 

Pan NOa KB69SD12-2 $19a95«a. 



ablK IPielund Abei^ 



-CVACITORE 




$1DaOO Mifilmuni Ord«i -^ U.S. Funds Only 
Caliron^Ea R«3ldanlB Add G% SaEea Tax 
PoBtaga — Add 5% plus S1a50 Insuranca 
£Md S.A.^.f ^ far Kfonlh^r ^9^0 ^iyori 



SpK SbHta - 25« 
S»nd fle« PojtaflB Jor your 
FREE t9S2 JAM ECO CATALOQ 
PrEcaa 5ubJ,act Id Changa 



1355 SHOREWAY ROAD, BELMONT, CA 94002 
5/82 PHONE ORDERS WBLCOMB — <415) 592-«0S7 



Bosch&rt Multl^Voitage Power Supply 

iVtXk 13VDC and MVCC 




PEATUHES^ 

*•««, B*ft. _ ^ 

bad), OtwwII a onnaiiT. pnUclbn. 1TBerlSoVAC3iicMLWt.4lfa*. 

siK 4Mr X ixr X lior 

■Tolal anraga «ilpu4 liuU iwri aitjaaJ 300 mmm. 
OhhhI Ehtcflptlofls tha ' 

daiionad Iw ajJpllfiaiwfi wiih ITT .... 

Thli opan fram* T"fliCfil**o paww .supD'y pr^wtdM wiar n'.sh htijft t*K- 
rani r«quLr«iTi»nEft comiriiin in u«« M^llh compulac ayii;ami. ItiJiomMet 
>iza p^ovidaa '•flrutHllv tor inaunling into alactfofiic encloaurei. Each 
iuihjIt h4} 6 iniflad«d Eaitanfirfl ui^ffi nut lypai Fct rn^M^ntlivfl 
Sc*cllii;iill6n rtquirtrnEnEi, tcib*ua*<Jwilh ATCancioami 

Part No. 200-3010 $69*95 each 

— MANY orHERS *VA!LAaL£ * tVJOJTf FOK mfOHUATtOH — 




jEaoo 

Hexadecimal 
Encoder Kit 

FULL e-BIT 
LATCHED OUTPUT 
-(9-KEY KEYBOARD 



Tha JESDO Encod* K,aivbO*id Ktt Broulda* twoi»P»ratw 
ti BKBd ac^fviai dlgjTifie'edijead from f*qu«niiat kay anirtat 
to cltoM dJra>ct pfOEiri mrrilno for S-bii m I crap roctMor 
or S-bit m«rnorv c^rcui)]^ Thrat aOdlitJanBl kavf B^Q &fO' 
vidBd ten uMf QjHratiani vjltfi ana hiiaiInQ « biiubl* 
outpuc AVBJiAtila. ThB DiJipuTi.*ra lnTchad tnti marilLsrad 
wU-li 9 LED r«Bdout>. ABi4 inclu-dtdlaalcBV BnirvAtrobB. 
FvacLirat: Full e-bit laTchad durput for milcroprdc«l«Or' 
ui*. Thr*a UMr-daflna kayt vwJtl^ ona t>ilnB bittabl* 
optTBtlQn. Dabcunc* circuit isrovldBd lor *ll Ifi kayi. 
a LED j'asdauts Is verify Bnlrlai. E»v lntarf«elng wJth 
(Unda^d lOnoln IC cOfi r-i^c (Ur. Only *SVOC rtqulrfed 
for op»r«1(in. Slrar 3WH x »X"W x SJt" 

CAftar aiidmnlBd 

It plfctunad itioy*|| 



JE600/DTE-HK 



.S99.95 



P0B9ard4CFnpfiri.CnDca>«}.. 
K19 IS-Kay K*yt>o«rcl {Kay4»>ard onty) .... $14.95 
DTE'HK iMMOnly— 3te"Hjti*"Wxllft"Dl $44.9^ 



> 
-< 

CD 
00 
fO 

121 



CIRCLE 63 OM FREE INFORMATION CARD 



QUALITY parts at 
DISCOUNT PRICES! 



4 CHANNEL 8 TRACK 
.HOME UNIT 

B(WNO NEK UNITS... 

ASSEMBLY INCLUDES; 
TAPE HEAD^ MOTOR StLT, 
J 10 VAC MJTOR, PR£-AW' 
LIGHTS, SWITCHES, 
SOLENOID AND OTHER 
LISEF'LJL PARTS.... 
AM EXCEPTICNAL BUY! 
$?.!5 PER ASSEHfiLT 




4PDT RELAY 



■ 31 -rail d C V 

1}iO"«olla c ;;•' 
-Uicdliul ruiliii»ltd 

$1.70 EACH 

UAFlCE QUAHTnifS*VA.IL* BLl 



MINI SIZE 
BUZZERS 

,flS»,i)4to jyottt 75* ea 

'^■~- ■ WUH WIRE LEADS 

1)4 to 3 >oin 75tea 

L* WITH PJN TERMIWLS 

it. 3 to 7 VDlli 

WITH PIN TERMITOLS 

^' 75C each 



MITSUMI POTS 

MODEL UES-AS5F LZ"^^ 




BLACK PLASTIC 

CASE ^0fS!r 
PAC-TEC 
SERIES Cj 



BUCK PLASTIC E»KLO!URE 
AOJUSTABLE HEIGHT FROM 
1.65" TO 2.93"; WIDTH 
6.B5"; DEPTH 5". BUILT- 
IN STAND OFFS FOR P.C. 
90ARD5 ,. FRONT WD BACK 
PANELS NOT INCLUDED.. 
iS.!5 PER CASE 



JOYSTICK 

PRCCtSION 
DEVI CE . . . 
taiTAINS 'i 
5 OK CEKIER 
TAPPED ALPS 




VARACTOR UHF TUNER 

KU) PJWGE 

■■?ij - isv m2 

'J.TE^tLft IHPUT 

!oi) tans 
$25.00 each 
10 for $220,00 




$4.75 «ach 



FLAT LEVER 
MINI -TOG CLE 

S.ROT (ON -ON) I 

^ fit^ 1 120 VAC M 

C £ K 7101 _H 

tl.OO EACH PC 

10 lor *B.50 n 

TOO fof S75 OO I 



. SEND FOR NEW 1982 ^i. 
*e/ 40 PAGE CATALOG f «® 



COMPUTER 

GRADE 
CAPACITOR 

1700mW.150VDC S2.0C 

; 1,'3" DIA X <• lA" HICN 

3,600 mfd. 



40VDC SLOP 



«^ 



•!-■. 



6.400 mtd. 

60VDC $2.50 

12,OOOmfd,40VDCS3.00 

;■■ Di,; V L itu" Hir>i 

1 8,000 mfd. 75 VDC S4.00 

? 1/2" DIA X M 1/2" HIGH 

20,000 mfd. 25V0C 

2 "DIA. X Jij" HISH S2.00 

22,000 mtd.lSVDC 

' ... X 2 1/2'..,.,.. S2-00 
22,000 mrd. 40 VDC 

DIA. a 6" Hit.i S3.00 



2S,00Omfd.75VDC S4.50 

3" OIA X L 5/5" HIGH 
45,0O0mfd.25VDC 

$3 50 
72 .000 mfd. 15 VDC 



CANNON XLRA-3-13 
CONNECTOR 



CLASPS TO FtT CAPACITORS SOi *a 



SUPER SMALL 
PHOTO- FLASH 

:t70MFD330V 

I IV X 7/3" 

.^ 2 FOR il.50 

' 10 FOR ^?.00 



750 MFD 330 V , 
PHOTO FLASH 

3" HIGH Kl l/i4" DIA. 
H.35 EACH 
10 FCfi 511.00 t 



500 K LINEAR 
} SUDE POT 

_ J L .2 7/8" LENC.TH 

f I 1 3/"!" TEAVFL 

' ■ ^ J5« EJVCH 



2" ALLIGATOR CLIPS 

7 clips for S1.00 
-too clips for $12.00 



L.E. D. s I 

STANDARD JUMBoT 
DIFFUSED 

RED 10 FOR il.SO r 

GREEN 10 FOR ^7.00 
YELLOW 10 FOR S2.00 

FLASHER LED yi| 

5 VOLT OPERATION 

! JUMBO SIZE 
; FOB 51./0 
ei POLAR 
; Fcs. ;.J.70 
SUB MINI LEO 
^ 

.079" X ,0B8" 
20>nA It 1.7SV 

10 FOR SI. 00 

200 FOR 51S.D0 

:.HWiTITV PRICLS AVAl LADLE 



:ation a 

--ft 

711 " 1 



=. PRti'JG 

CHASSIS t-i^uttl ( 
COfJlECTDR ' 
S2.00 EACH 
10 lor S19.00 




BLACK LIGHT 

(ULTRAVIOLET) 

* _ ■ -^ 

•E. < FSTSBL S2.50 aach 



TRANSFORMERS! 

120 volt 
primaries 



% 



6 VOLTS It ISO mA SI, 25 
12 VC.T.it SOOmA il.50 
IE. 5 V. It 3 AMPS $6.50 
IS VOLTS >t 350 MA $2.00 
IS VOLTS al 1 AMP S4.S0 
2S.2 VCT 11 2.a AMP$5.S0 



\cVfriMRF 901 

S ' <^«^ MICROWAVE 
TRANSISTOR 

S2.50EA. 



2: 

Si 
\- 

o 

Uj 
LU 
6 

D 
< 
DC 

122 



ALL {LECTIIOmCS CORP. 



905 S. Vermont Ave. 
PO BOX 20406 
Los Angeles, Calif, 90006 
(213)360-8000 

Mon. - Fri. Saturday 
9 AM- 5 PM 10 AM -3 PM 



• Urn OrdiiSlOlH 
< Add S2.50 

Shipping U5 A 

■CiliT H«t Add 6*. 

* PiTompt Slitpp-ina 



CIRCLE 75 ON FREE INFORMATION CAHD 




DEVICES 



- PHASOnSfSHOCKWAVE - 



PPf ■ 1 Pff ASOfi PMH FI£LO — H iKtnQ lesled Dy Gd^ I lor r^m canlrol ^oan 

t« corns under weapons reitri^lidns a in iniernjl nuchine family tiand-held 

HJIlriJous — USt •IIB fliJHSno" SOlDOKLV FOfl *»tlM»L CONIROL 

PPF.1 i<LJUIS $15.M 

IPC 3 imiSIBLe PAIN FISLOG£H£RA Ton - PlMuUi directonll lifla 

Dl imaeiiW^ miens? |H<n la lower tHck ol Ivejd ujt la SO II Cisfarelie pacK stred 

»nc1D^u^el£easrlynr(^den 

IP0.3 PLANS 17.00 IPQ.JK KIT I39.S0 

ipa.aa assembled for animal couispl mi.so 

MUG. 1 HIGH POWEflED ULmASONfC SHU - PrMuces dincrionil 130 
d&s Dl SQund pressure energy al J^-2A tHi HimiMtfi. inlenriedlDrJabuse 
HUO-1 PLANS HO.OO 

LASER E 

PAfrr/Cte BEAM WEAPON fUNS JtS.OO 

LBP-2 BEQIUNER VISIBLE KEO HON HAZARDOUS OPTICAL 

OE^/Of. AdiuSEAblDpulu 

LHP.2 PI Alts «7.«> LHP.2K KII tia.Sa 

I P-3 ' LRG -3 LASER PfS rOL A WD flIfL E COVB/WA T/0« - 7 , 2i wll 15 

□I itikared enerQr. 

LP-3(LBG-3 PLANS HO.OO 

lCU-1 Vf.SISL£ ftEQ LASeB SUN ld[ ItdbgrlpA) sgioil ellecls. cloud 

vrrilino, Ac 

LOU-1 HANS 110,00 

LC- 1 SUFNINSICUnmS CO! LASER - 10-10 walls umtineosis 

UC-1 PLANS IIS.OO 

flUB-1 WElOmSmmLUNQ mSYirAO laser raenscred 

RUB.1 PUNS tlS.M 

HPj.T HisH PowencD poutabu enbrsy soukc for 

LASERS & MAGNETIC IVEAPOWS exploding wires, sMKk waves, etc 
MPS-1 PLANS *S.«1 HPS-1K Kit MB.KI 
SECURITY/PERSONAL PROTECTION 

IHF-I INFISITY TRANShltTTEfi - LtMS i*t*aliOf»e iirtes tpr Mteciivf j«me 

fit ollrce listening while away on dusiness or vacalion 

I MM PLANS JIS.OO 

SO-l EEEm THE DAflK-DewH.Umo ranee SD-A PLANS tlO.OO 

mPM-5 WIHELESS TELEPHONE TRANSMITTEfl - LOJ15 ranji; 

VWPM-S PIAHS SICDO VWPM'SK KIT 134 50 

FBI-/ WinELESS mCROFHOHE - tjtMM fjnge 

FBT-T PLANS (7.00 FBT.7K KIT 13^.50 

HOD-1 JII-6 ELECTRONIC TRACKING AND HOMING DEVICE - 

HOD-lfTT-6 PLANS W.OO K0D-1I0TT-6K kit J39.50 

TAT-2 TA L^AWO TELL — Cv/iMrecorflsteJephonewliEnlnuse 

TAT-2 PLAItS K.DO TAT.2K KIT $11.50 

PSW-3 PHASOR STUN WA/VD - Produces tntrgy apabk 01 tmrning llcsh 

Inlended as 1 last ref^Kt personnel CElense wirapon 

PSW.3 P1AH3 M,00 PSW-Jl^ BIT tS9.50 

Sind iDr ITH catih^j daicrlplloni ol abiive llafni. kits artd ptns. plus hundreds 

ntore. wa »4:epl. Matlor i:tii^ga and VISA or when trdaring sand eliacik ei mdftay 

Dfdirlo: 

SCIENTIFIC SYSTEMS 

OEPT.RB B0X71G. AMHEHSTN.H.03O31 
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30 TUNE 

MELODY 
MICROPROCESSOR 



FEATURE? 

* Vtrtftblo Tuno Spasd 

• VafiAQlo vorumo 

* Direct Oulpul To S|>{>Bk>gr 

• Auto Or M^nudl Tuna Ohtngv 
■ Low Fewer 



AI>PLlCATlOM$ 
- EEedronlc Dosr-chiinat 

• Musilcal Oir'Ji'Drn 

• Entranca WarnlnQ 

• Mu9k Sox 
«te-.. 

Spac Sheal i. Typical CIicliII 



< Oporilfrd 8y Two 9V Qatlarlai SchamaE^c Indudad 



2 AwidU'4Brv4 



U WaHtitn Ctiar\n ^Fkiiij 



IT hlij^iEh Hill baitci 



at TwuWM 1 vIKAIi LAI!* itu 



»t!rM,D4 T*tU 



»U<uMlk^1t 



|i»l«TVn«ftT nahrt PirttiH Will 



^ 



Special Offer $6.^5 Two For $-J 3_00 

C3 Res. Add S% Tan Postage & Handling Add SI 50 



LIMITED QUANTITY 

CLEARANCE 
Eleclronic Door-Tunes 






These units are 

compleie with all 
parts including! 
microprocessor 
described above. 
MIrior problems 
require UOuble- 
shooting. 



B 


1 
L. 



oniy 



Schematic Jncludecf, as is. 

Shipping & Handling... 
5CK)K Lin. Pots: 
6Ft. Coax with RCA plugs: 

Ca, Res- Add 5% Tax 

Check or M.O. • Visa & Master Card Accept&O 

SRJ INTERNATIONAL CORP 

1936 Hiilman Avenue 

Belmont, Calif. 9'1002 



$14.95 

S 3.00 

65'eB.or4fS2.00 

3J$2.Da 

Postage SO' 
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ELECTRONIC KITS FROM HAL-TRONIX 
2301 HHZ DOWN CONVERTERS, tunes in on 

CHANNELS 2 TO 7 ON YOUR MTS' HOME T,V. 
HAS FREQUENCV RANGE FROSJ 2000 «HZ TO 
2500 MHZ. EASY TO CONSTRUCT AKD COMES 
COMPLETE WITH ALL PARTS INCLUDING A 
DIE-CAST ALUM CASE AND COAX FITTINGS, 
HECJUIRE A VARIABLE POWER SUPPLY AND 
ANHNNA (Antenna can be a dish type 
or coffee tan type depending on the 
signal etren^tti in your area, ) 
2304 MOD 1 (Basic Kit) $49.95 

2304 MOD 2 {Basic / Pre-amp) S59.95 
2304 MOD 3 (Hi-Gain Pre-amp) $69.95 

rlr>£lu4a« t.M S riinnoil 
POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE. COMES COMPLETE WITH ALL PARTS. 
CASE. TRANSFORMER. ANTENNA SWITCH AND 
CONNECTORS (Kit) $24.95 

Assembled , S34.9S 

Slotted Microwave Antenna For Above 
Downverters ........539,95 

PREAMPLIFIERS 

HAL PA-19 — l.S mhJ to 150 mill. 19db gim operates 
on B to IS volts at lOma. Cornjjlete unit SS-95- 
HAL PA-l.-il — a mhz to 1.4 ghi. 10 to 12 dij gam oper- 
ates on a to IB volts at LOma. Complele unit J 12.95. 

(The above units are ideal lor receivers, wunters, etc.) 
16 LINE Touch tone decoder kit wtTH 

P,C, BOARD AND PARTS iby.yb 

12 LINE Touch tone decoder kit with 

P,C. BOARD AND PARTS $39.95 

16 LINE Encoder kit, complete with 

CASEj PAD AND COMPONENTS .,,.Ji39.yi 

12 LINE Encoder kit, complete.with 

CASE, PAD AND COMPONENTS $29. 9b 

man"* many OTHER KITS AVAILABLE 






Hal-Tronix 

P.O. BoK 1 101 



OKDEHKOVEn IH.DB WILL IE SHl. FED MXirJab EXCVT 
GH rT»EWHEilEMI(irrNDNALCHAIiaiSAI^CI^[^E«RO. 

ONOl|DtlVtLaSBTn>Hl»HW.tASIINClU0r AOOITIOH, 
Wf OfUUATlOt, ALUMrOA)4AN0Lkli,OJ.haUbLlNaC4.Alb3El 
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FREE 



'%***• 

%> 
% 



CATALOG 

Burglar/Fire Alarms 
Security Products 




Alarm Controls • Remote Stations 
Infrared • Motion Detectors • Sirens 
Microwave • CCTV • Fire Detectors 

Vehicle Alarms • Phone Dialers 

Key Locks • Wireless Components 

Magnetic Contacts • Glass Protection 

Lights • System Parts • Tools • Books 

Bells • Ionization Smol<e Detectors 



>«^ountain west 

4215 ^f. 16th street Dept. RE-5 
Phoenix, AZ 85016 
1-8B0-528-6169 
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WARNING! 

Electric Power 

Pollution, 

Spikes, 

Interference 

& LiglitninQ 

HAZARDOUS to 

HIGH TECH EQUIPMENT! 

Microcomputers, VTR, Hi-Fi, Lasers, 
Spectrometers are often damaged or dis- 
rupted due to Power Pollutior>. 

Htgti Tech components may Interact! 

Our patented ISOl-ATORS eliminate 
equipment interaction, curb damaging 
Power Line Spikes, Tame Lightning bursts 
& clean up interference. 

Isolated 3-prong sockets; Integral Spiked 
Lightning Suppressor. 125 V, 15 A, 1875 W 
Total, 1 KW per socket. 

ISO-1 ISOU\TOR. 3 Isolated Sockets; 
Quality Spike Suppression; Basic 
Protection $69.95 

ISO-3 SUPER-ISOLATOR. 3 DUAL Iso- 
lated Sockets; Suppressor, Com- 
mercial Protection $104.95 

ISO-17MAGNUM ISOLATOR. 4 QUAD 
Isolated Skts; Suppressor; Labora- 
tory Grade Protection .... $181.95 

MistwChBrga, Visa, Amsrieui Eipfsss 
TOLL FREE ORDER DESK 1-800-2254fi76 

(Ktcopt AK, HI, MA, PR 4 Cenadu) 

SATISFACTION GUARANTEED! 



Electronic Specialists, Inc. 

171 South Mmn Street. Nalick. MA 01760 
Technical & NonSOO t 6176551532 
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1982 

DISCOUNT 

ELECTRONICS 

CATALOG 

JOIN THE PAKI 

Send for our Free catalog and become a 
memtjer o( our enclusiife Pak. Our . . 
members receive Poly Paks' 
exciting catalog several 
limes a yeai. We oHer: 
Penny Sales, Free 
Premiums and Low. 
Low Prices on a wide variety o( 
Electronic Products such as Computer Periph- 
erals, Integrated Circuits, Spaakers, Audio 
Equipment, Rechargeable Batteries. Solar Prod- 
ucts, Semiconductors, and mucti, much more! 
Take advantage c1 our 25 years as America's 
loremasl Supplier of discount electronics. 



RUSH ME YOUR FREEDISCOUNTCATALOGI 

NAME: 

ADDRESS: 

CITY: 

STATE: 



HOBBYISTS & EDUCATORS 



-ZIP: 



CUP AND MAIL COUPON TODAY TO: 

POLY PAKS, INC. 

P.O. Box9«,,HA-5 

3. LVHHFmLD, MA. OISW («1T) 245- 3S2B 
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B. 6. MICRO 



f. 0. Box 280298 Pallas, Texas 75228 
(214) 271-5S46 



AmericEtn Esrpiesa, 



STATIC BAM 



•21L02-1KX1 250 n.j. 

Law Power .95 

2114L-3 1KX<)300n,s. 

Lov* Power .... Z.7S B/17.95 
MMSIieP-a-SKXS + 5v-aot) n.s, 
CMOS Law Power 271E 
Style Pin Oul IJ.SO 

8/95.1)0 
TMM2D1S-2KXB ' Sv-NMOS 

200 n.i. - ine style Pin 

Qui . 13.S0 S.'95.D0 



SOCKETS 

Low Profile 
Solder Tail 



MK410(J.4 25ENS 
4K I 1 STATIi: ia PIN CERAMIC 
Computer MIg. Surplui. PR^ME. Fully 
Sialic. Easy to Use. His Same Pin Oul 
HI TMS4044. bul illghlly dllterenl 
Uming. Wlih Specs. (NIosIeK) 

S lor 12.00 3J lor 3«.95 
VERV LOW POWER! 



DYNAMIC RAM 



2107B.4 (MM52aON-S) 

4KX1 22 Pin 1.S9 

4027-4KX1-250 n.s 1.75 

■4116-ieKX1-300 n.s B/12.9S 

■4116-16KX1-2D0 n.». . 6/15.95 

HM4ie4- +Sv e4K Oynamic 

12.95 S/9S.00 



VOLTAGE REGULATOR 



Buy $10 Get $1.00 
FREE CHOICE 

MISCELLANEOUS 



LSOO 

L5a2 

LS04 

LS05 

LSOB 

LS10 

LSI4 

LS2D 

LS27 

LSSO 

LS32 

LS42 

LS74 

LSS5 

LSS6 

LS9IS 

LSI 09 

LS123 



.24 LSI 25 

24 LSI 38 

.24 LSI 39 

24 LS151 

24 LS153 
LS154 
LSI 57 

at LSI 61 

aa LSI 64 

.24 LSI 66 

.3$ LSI 75 

.43 LS1S1 

.44 LSI 92 

.95 LS193 

.39 LS221 

.G9 LS240 

.39 LS241 

99 LS242 



.95 LS243 

.79 LS244 

.79 LS245 

.79 LS257 

.79 L$2S5 

1 .75 LS2S3 

.79 LS290 

-99 LS293 

.99 LS298 

.99 LS3$7 

.89 LS3KS 

1.99 LS373 



790S jM 

7912 .99 

1915 .99 

7924 .S9 

IM3-ITT.T0 22D 
aivl333K.-Sv.3A Tcn.3 
LASHl3-.iat-3A Tfl.J 



7905 
7812 
7815 
7824 



ITS 
3.9S 3'IO.H 
3 9S S'lO.OO 



■TR1602.UABT same at 

AV5.1013 
•|M6402-*5v High speed 

UART-AY5-1013 

pin out 2.00 

•HC148B-1489-RSa32Re<M>iirsf 

snd drive H.* 

AY3-S9ia-Sisunil Chip with 60 

page data manual 
B2S123-32X8 Tr> Slate Bl polar 

PROM 
4.916MHZ Baud Hato 

Cryitil 
1771 Single Denftily Floppy 

Disc Cpnlroller 
1791 Douhia Dantlly FDC 
DMB131 6 Bll Unified Bus 

Con^p^ralof 

6 Pin Dip Jumpefs 
32S1Z9 Til Slate Bi Polar 

Prom SPECIAL 



1.99 



1.19 
12.95 



3.99 

1.99 



22.50 
29.95 



2.99 
3/1.O0 



2.59 



EPROM 



MTa2A2S&X8 1 ill 

*771& 2KXS-»Bv 4S0 rv.s. 
^2?1S-1 2KXe-^&v 3&I1 T>.i 
'2732 4KK« *iti nt. 

Inl^l Pin Oul 
-}S32 4KXa 45D n.i. 

T.I Pin Oul 
2732A-3 4K X S 3iQ n.l. 

iniffi Pm Out Law PovttT 



2iO>L-*MHl CPU 
2A0P1O -Pir^lltr 
ZtOSIO'OChin Svr 
HOA S10 
'ZSOClHAnDUA 

2:iO f 5 MHZ CPU 



149 

1.95 

.79 
.59 



1.75 

a$ 

79 
.79 
,99 
1.49 

1.19 
149 

1.19 
99 



2.50 

5.95 
&95 

9.55 

9.S5 

12.55 



6 95 
S.ftS 



CALL OR WRITE FOR PRiCES ON CMOS-80B0 - BIT SLICE - TTL - 74S 



TEftFilS AdGlS15«pa|iii'Bi.ifH|!jr b^liner Ordf n onr SEiO.« mM KV 



Ihan Cvt^. aAi t^.SO lhl|lpin^ attd handlinf. 



only Vta Luinol ihip 1^ Uf 
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ELECTRONfCSCOJNC 

SEND OR CALL 

for your FREE 1982 
PPG Electronics 
A \ Projects 

48 page \HantlllO0k/ 
Handbook with \ "t^'oB' 
48 SUPER exciting^ 
low cost electronic 

projects. (Some projects 
as low as S2.50). 

EACH PROJECT 
is shown with: 
- Complete scfiematic 
„P-p - Complete parts list 

, ,. , - Project desoriplion 

[Jll intomalion _ Kit prices 

on proiecls 
sucti as; 




ROBOT BLINKER 3-CNItNIIEL COIDR ORBAH 




DIGITAL SLOT MJICHINE COMIINMIDN LOCK 



Also available, complete 
Basic Electronics Course 



DEALERS 

Cash in on (he electronics reuolulion now 
PPG has sold hundrectsof Itiousandsof these 
elecuonic kils lo. schools and iraining 
institutions, Ws ,iip nilpnrKi ihesi; Bsninim 
>.iis liiiiiiii|li (Jifir.t mains stnrre iirrnss llw 
ii.il 11)11 

Contact us immediately for your Dealer's 
Free Information Package. Find out how you 
can get started in ihis exciling and Fast 
growim retail nraikei 



CALL THIS TOLLFREE NUIillBER FOR 
fOURFRtEEHftNDBOOKAMJTHENftME 
OF THE DEALER NEAREST rOU 

Tol!-Free 1 (800) 453-1708 

Utafi residents 1 (SOI i 628-3627 

PPG Electronics Co., Inc. 

791 Red Rock Road, 
St. George, Utah, 84770 



Special Prices For Educators 
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LOW TIM DC STEREO 
PRE-AMP KIT TA-10 20 

Incorporaies brand-new D.C designihai gives a frequency 
response from OHi-lOQKHi ± O.SdB! Added features 
like rone defeai and loudness control let you Tfltlor your 
own Frequency suppltes Co elLmLnace power fluctuation! 
Speclficallons • T H B less than 0OS% • T I.M. less 
than .OOEpS • F'rcs]ucncy response; DC to lOOKHz ± 
05dB • RIAA dewalion ± 2dB • S/N ratio: better 
thon 70dB • Sensitivity: Phono 2MV47K/Ai«. lOOMV 
lOOK • Output level' 1.3V • Mas output: 15V • Tone 
control; bass ± 10dB@ SOHi/treble ± lOdB @ ISHs • 
Power supply ± 24 D.C ® 0.5A 
Kit comes With regulated power supply, alt you need is a 
4SV C T (ranslormer <S> 5A. 



ONLY $44.50 

X'formcr 

$4.50 ea. 






■».*:< 



lOOW CLASS A POWER AMP KIT 

Dynamic Bias Cl^ss "A" circuit design makes this unit 
unique In its ttass. Crystal cloar. 100 watis power oucpui 
will satiisfy ihemost picky fans. Apcrfect combinarion w/tth 
the TA- 1020 low TIM. stereo pre-amp. 
Specifications 

• Output power: ICOW RMS into S-ohm 
125W RMS into 4'Ohm 

• Frequency response; lOHz-lOOKHi 

• T HP less than 0,008% 

• S/N raikj. belfarthan 80dB 

• Input sensitivity. IV max. 

• Power supply: ± 40V @ 5 amp 

• One channel, needs two for stereo 

TA-IOOOKIT 

$51.95 

Power 
transformer 

$24.00 each 



50 WATTS AUTO STEREO BOOSTER 
BY VERTRONIX 

SpecKicallons: • SUwatrsRMStolal (25 W + 
^^^^ 25W1 

^^^^^^^^^ * Frequency Response: ± 

]^H^^^ a SdB. ZOH2'^20KH: 

^^^^^^L • T M D . Q.2% at rated 

^^^r 9 Input Impedance: 20K ofiins 

• Crosstalk Better than'jndB 

• Sensitiuitv. 1.5V for full 
rated output 

• S/N Flstio; Gtaster then 95dB 

• Speaker Load: 2 ^S oftms 

• Voltage Supply: 9~1SV D.C 



Model V-Amp 500 

REG. PRICE 

$119.00 EACH 

OUR SPECIAL PRICE 

$55.00 EACH 



"FISHER" 30 WATT STEREO AMP 

^t Ml main AMP115Wji2| 

OMIfmlMh Kit includes 2 pes Pisher PA 30 1 

^^PVjj^HV Hybrid ICallelectronicpartswilh PC 

SSoSSR ^°"' ^'^" '"PP'^' ^i^^OC fnot 

included) Power hand with 1KF1%± 

Super Buy adBl Voltage gam 3:WB. 20Hi-2QKHi 

Only S18.50 



5W AUDIO AMP KIT 

m Z LM 3S0 with Volume Conltol 
.W Ftewer Supply 6 IRVDC 
ONLY 

$6.00 EACH 



lUJIIlli 



2 WATT AUDIO AMP 

Pre asisemblcd unsis AH you need is to hook up [he 
speaker and (he volume conirol Supply voh age fronn 9.^ 
15V DC miffls'ures only 2" x 'AW\ making it good for 
portable or discrete 
applicfldons Comes 
wthhookupdata. 

BUY 2 FOR 
$4.99 



1 WATT AUDIO AMP 

All ports are pre -assembled on a mini PC 
Boiird Supply VotEflge fi^^OV D C 

SPECIAL PRICE $1,95 ca,* 



NEW MARK [11 

9 Steps 4 CdIotb 
LED VO 

Stefco Ifiivel indicator kit wilh irc-shape display panel!!! 
This Mark III LED level indicator is a new design PCboard 
with an aRT-shapc 4 colors LEDdlsplay (change color from 
red, yellow, green and the peak outpus indicated by rose}. 
The power range Lsvcr^' large from — 30dBto +5dB,The 
Mark III indicator is applicable to 1 watt -200 walls 
amplifier operating voltage is 3V-9V CXI! at max 400 MA. 
The circuit uses 10 LEDs per channel it is very easy to 
Connect to the ampllder Just hook up with the speaker 
output! 

IN KIT FORM $18.50 



MARK IV 15 STEPS LED 
POWER LEVEL INDICATOR KIT 

This new stereo level indicator kit conststs of 36 4-color 
LED (IS per channel) to inditaie thesound level output of 
your amplifier Crom -3&dB +3dB. Comes wtlh a well- 
designed silk screen printed plastic panel and has a 
selector switch to al low floating or gradual output indtca! Ing. 
Power supply is & 12V DC, with THG on board input 
senslllvity controls. This unii can work with any amplifier 
from lWto2aOWl 

Ki I includes 70 pes d river tra nsisiors, 33 pes . match ed 4- 
color LED, all other electronic components. PC board and 
from panel, 

MARK IV KIT 

$31.50 



MARK V 15 STEPS LED 
POWER OUTPUT INDICATORKIT 

Alt lunctions same as Mark IV bui this Is wiEh 
heavy duty aluminum front plate and case 
Can be easily slot into the front panel of your 
auto, truck or boal Operates on 12V DC, 



$41.50 EACH KIT 



SOLID STATE STEREO GRAPHIC 
EQUALIZER PRE AMP KIT TA-2500 

Specificailons: 

• Total HarTrroniG Distortion: Less than 0.05^ 

• Intemiodulation Distortion- (70Hi;7KHi = 4:1 SMfTE 
Method) Less than 0.03S 

• Frequency Response- Overall lOHi ^^ lOOKHz 
+0 5dB. -IdB 

• RIAA Curve Deviation; (F*nno| ■t-0.2dB. -0.2dB 
(30 Hz'- 15 KHz) 

• Channel separation (at rated output IKHz) 

• Phono.Tuner. AuxandTapeMonitorhetterthan70dB, 

• Input sensitivity and impedance 11 KHi for rated output) 
Phono: 2MV 47K ohms AuK: 130MV 50K ohms 
Tuner: 130MV 50K ohms Tape: 130MV50Kohms 
Graphic Equalizer control; 10 Sand Slide Control 
Frequency Bands 31 5Hz:G3Hz; I25Hz:Z5(lHz.5D0Hz. 
IKHz; 2KHj; 4KHj: 8KHj; 16KHi also with on panel 
selector for Phono. Tuner. Aux 1 and Auk 2 

Power Supply 117 VAC 

Kit comes with all electronic components. transfoTTncr. 

instructions and a 19" rack mount type metal cabinet. 



MODEL TA-25ll(l 
$119.00 PER KIT 



1 



ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Cut! oH when circuit isshorled 
or over load to protect your 
f'^mplitier a-^ wel 1 as your Speak- 
L'rs A must for OCL circuits 

lli KIT FORM $8.75 EA. 



^% FORMULA INTERNATIONAL INC. 

%0 





U^^r liOiijv-.'-.'r-ivh' ' .".',,'■;■: '■. ;■ ■:■ 1 


*H^C4J.I«mi« 


nr- 




CNr^^rfteCi^ mmriln VanCoiLafSMUl 






lumr^ul 


rv. 


Ids 



Send 51.00 
For Detailed 
Catalogue 



MfSPvm>DfTaiQOIl.C£,) AnOa'Fti jdd BV Mat T^i 
Pfwvw I>aM« kiMii>d on Vai m WC OW.Y. NC C Q D . 



Si=in> ftxiiK 1C 7 Mst- iPu tUI 



12603 CREKSHAW BLVD HAiVTHORNE. CA 90250 

PtlONE 12 131 573.1921 • i2Ui(>Ti-i\b2 



PROFESSIONAL REGULATED VARIABLE 
D.C. POWER SUPPLY KIT 

AllsolldstateclrculitvwithhlghefHclency power transistor 
2SD388 and IC voltage tegulalor MCI 733. Output 
voltage can be adjusted from 0.30V at 1 amp current 
Limited or 0-15V at 2 amp current limited. Internal 
resistance Is less than 0.005 ohm; dpple and noise less 
than 1 MVi dual on panel meter for voltage and amp 
reading, also with on board LED and audible over load 
indicator. Kit comeswith predrilled P.C. hoard, instructions, 
all necessary electronic components, transformer and a 
professional look metal cabinet The best project for 
school and the most useful Instrument for repairman 
Build one today! 

MODEL TR S8A -^ 15V DC. 2 amp 
MODEL TR 88B O-SOV D.C. 1 amp 



$59.50 PER KIT 



REGULATED DUAL VOLTAGE 
SUPPLY KIT 

± 4-'3av DC SOO MA adjustable, fully resulated by 
Fairehild 78MG and 79MG vol lags regulator l.C Kit 
Includesall electronic pails, 
fitter capacitors, l.C, heat 
sinks and P.C board. 

$12.50 PER KIT 



POWER SUPPLY KIT 

0-30 V D.C. REGULATED 
Uses L1A723 and ZN3055 Power TR 

output can be adjusted from 0-30 V. 2 
AMP. Complete with 1^ board and all W^ f 
electronic parts Tranformer for Power 
Supply. 2 AMP 21V x 2 $9.50 



0-30 Power Supply | 

$10.50 each 



TA-323 6 WATTS TOTAL 
30W + 30W STEREO AMP KIT 

This is a solid state all transistor cncutciy wiih on bmxfi 
stereo pre-amp for most mtcropliditr aw phone Inpul. 
Power outpui employs 2 pairs maiching Darlington Transis- 
tors. Driven by the popular 2N3Q53 Driver Transistors, 
Four built on board concrols fi^r, volume, balance, UebEe 
and bass. Power supplies requires 4S VET 2,5 amp trans- 
former. T.H.D of less than 0.1% between 100 Hz and 
lOKHzartull power. (30 Watts + 3Q Walt5 londed by S'v) , 

• SPECIAL • 'v* 

EXCELLENT 
PRICE! 

MODEL 001 [>034 
Transformer [Optcorinli 

$29.50 PER KIT r 
$10.50 EACH 



r*=2::- 






200 WATTS CLASS *A' STEREO POWER 

AMP KIT TA-2600 (WITH LED POWER 

LEVEL DISPLAY AND RACK MOUNT 

TYPE CABINET) 

TA 2&(H) IS a kit thai cnmbltiei (wo m?l*. of TA ] IHK) cIabs A 
power amplifiers ihat can give you 100 wafts uf true powi?r 

per channel Thv kit also has ihe iatesl "V shanu LHf^ 
power \uva\ display wiih memorv Peak iluld on \nv frunl 
panel Por speaker proteciinn ii aEao has Mrpxuraie t'lfrcironic 
spt-nlii't prott'rlion cirruiis, Kir crpmirs with rhe !*>' lark 

m-ifuiii lypi' irietal cibinei with a pmft.'isionrtl qunlnv black 

anodt/ed Ironi panel, all vlectrrjitK pnrtv ^nd ci-fmponeiiF^, 

PC boords: filter capaciEors a nti a heavy dtjcv tr^n^lonnvr 

Spedficaikmi 

' Power Levt'l Display Elecironic LED iype. 12 LEO p«.'s 

than 11 el hnm - ]Ml dB ip tlB with Peak liokl rrcmoiy 
■ Po'x'tft Amplifit'i Ouipur power hKJ Walts p«r chijiinel 

iiiifj 8 Ohrri loud: 125 Wati* nilo 4 Ohrn kwd Toitil 

MuMf powL-r nurpui 25t] Wada Misx 

• Frequency Response' 10 H/ to 100 KM/ 

• T<j!iil Harmonic: Di»,[r3riliJii l.t'« ih^in O.tMWTi of full pow^'i 

• Signal Mm ^,- Hri^m rl'Ml'^ ^ii.in W dB 

• Input f^f-' '. i V M ■ 



MODFJ. TA 2(^00 
$225.00 KtTFOftlH 



*285.00 FtJLLV 

ASSEMBLED 



FOR COMMERCIAL FKEE 
TV BOX BUILDERS 

MC 1358 S2.50 LM 7815 SI 20 

MC1350 $2 0(1 NE565 $2.0D 

MC 1330 S30n Connectors Sel $1.0(1 

LM 14&S iLOO I C Socket Sel S2.00 

LMJBO $200 M«i:tiingTi5m5fQnTKrS1.40 

Sanyo UHF Tuner S35 00 Toltksd Ctalls 
Oipaci tors Sri SI 2 50 (Set of 4) S3.00 

RcsisioisSet $2(10 Speaker Cabin el S 12.95 

Trtm Pots: TransfDrmtT 

Tnra Caps Set $13.50 18V 300MA S3.00 

Pois and Knobs S2 00 

Wg sell you all the above components in a package lor 
SI 25.00 and vou wtU rGccluc a free predrtlled P.C board 
.."^nd :n5tTuctiDn$ at no charge! 



SANYO UHF VARACTOR TUNER 

For UHF CH 14 83 
Tunina voltage +lV'^-i'28V D.C. [nptit impedance 75 
OHM ! F band wldtS 7-^16 MHi Noise figure 1 1 SdB 



MAX Si!« ZV X 1 ',." X -V 



Supply voltflge 15V D.C. 
Sound IF = 58 MHj 
Video I.F = 62.5 MHi. 



All units are brand nc\^' 
Froni Sanyo. 
MODEL 115-B-4G5A 

$35.00 EACH 



Tuner is tht most important part for ihe ctrttjit. Don't let 
ihose S19.U0 lunets lool s,eu' 



TV GAME BOARD 

PLAYS 4 GAMES; TENNIS, HOCKEY; HANDBALL 
AND JAI-ALAI 
All boards complete with all pans n?ady to play. Requires 
6C sije battertes and a small speaker for sound effects 
The boards were surplus from a famous game manufac- 
turi^r They will play on all US standard black and white or 
color TV sets (Regular pnce for these games were $59 50 
each) OUR PRICE ONLY 16.50 EACH 



TENNIS 



JAI-ALAI 



PART '57456 



HOCKEY HANDBALL 



ELECTRONIC PIN BALL MACHINE 



m 



Thai sounds end ptaysllkcthe 
reat thing. All uniis arc brand 
nau but urithou t the cas«. Func ■ 
tlions of the game Include 
doubEe Hi (^ sir cDntrol. kicker 
cc^mtol, li'4 playere, 3 speed 
ball control. tltE switch, auto^ 
mauc score, exirfl bonus cave 
and many more . Al I sol Id state 
with LED panel no moving 
p^iris Requires 9V batECry to 
operate, speakernol inclLided 



A perfect gUt for ^oLirself or Inends, 
SPECIAL $8,99 EACH SPEAKER $1 .25 EACH 



ELECTRONIC MUSICAL TEl^PHONE 
REST KIT 

This telephantr rc5t can be used ns a door chflrm. an 
[^LjdkbU? LndhcBtor i^nd For many oEher sound projects. The 
spectfll custom made I.C ss pre programmed with 4 
mu&ical tunes Kit comes with a nice baking plasiLc ca^e. 
pre-dnlkd P C lioard. volume contrsl^^pedal sound |.C 
speakei^ and a\[ electronic componetMs and lr>stiuctianit 
lde>il lor huni>i> or schoul prajects. 



^^S^- 



BUY 

NOW! 

SPECIAL 

PRICE! 

ONLY 

$15.50 PhRKlT 



MODFJ- FIH.JDUU 



DIGITAL TIMER/CLOCK 

• 2A Hour preset time to turn, on or oil 

• 12 Hour green 0.5" dLsplai/ lor iime 

• operated on 12*^ 16V A.C 
The whole llmer is self 
contained in a compact 
plsslic caie jas seen Jn 
photo) E>ei6gned f or VTR 
with push button switch 
for easy setting. Limited 
quftnilly available 

NOW ONLY $12.94 model veq nH3 




SANYO ANTENNA SIGNAL BOOSTER 

Thi& Booster i$ specially designed for UHF Channels 
{14-83}. After installed [his unit (belween the antenna input 
cabl^ dnd the UHF lunerl kvlll have a minimum of ICidB 
gain, that ts approximately 2 times better than what you are 
seeing now . Ideal for those who hve In apartments that can- 
noi put up an ouCdooT onienna, Slie is so small; only 2" Ti 
\V:' X 1" Supply voltage Is 15 VDC, 

. . -k NEW ITEM * 



MODEL 001-0076 




$12.50 EACH 



13 FUNCTIONS LCD TIME MODULE 

• Displays month, date and 
day Ol the vi;eek 

• Displays' hour, minute and 
second 

• AM. PM Indicator 

• Alarm 1 and Atanffi 2 [Inde- 
pendent] 

• 10 Houre Stop Watch 

• 12 Hours preseltable cOuTll 
MODEL OOV006Z down iime 

• Hour Charm Indicator 
S7.94 EACH • Back light by touch of the 

switch 
These modules are brand new and made by LITRONIX 
Designed for a man's watch. Can be used (or many applica- 
tions. Comes vLdth 2 silver batteries and the ceramic round 
tran^ucer 




MATCHED PAIR POWER TRANSISTORS 
BY MOTOROLA 

fW fW MJ2955 PNP150WattsBV-60V S3.50 
^ ^ 2M3055 NPN 1C=15A per pair 



^ ^ MJEZ955 PNP90 Watts BV=bU V *3.00 

MJE^OSSNPW" I.C -10 A per pair 

f^ fW MJ15003NPM250 Watts BV= 140 V $12.00 
^ ^MJ 15004 PNP IC=2QA per pair 

All above parts guaranteed to be prime and come v^llh 
data shuets 



MUFHN FANS FOR EQUIPMENT COOLING 

These (ans are puUed out from 
usedcompulcTS. But Carefully 
cleaned by ultrasonic cleaner 

All In ■'llke-new'"' condition. 
Si^e 4 11/16" X 1-1/2'" x 
4 tl/Uy 
MODEL MF505 
$9.50 EACH 



FLUORESCENT LIGHT DRIVER KIT 

12V DC POWERED 
Lights up S'*-'l 5 Watt Fluo- 
rescent Light Tubes. Ideal 
(or camper, outdoor, auto 
or boat Kit include high 
voltage colL power transistor, 
heait sink, al I other electron ic 
parts and PC Board. Itght 
$6^50 Per Kit tube not mcluded' 



PRESS-A-LIGHT SELF 
GENERATED FLASHLIGHT 

Never worry about batten,', EXCLUStVElJS.yS e^L, 

because it has none? Easy to ^ 

caiTV 'n pocket and handy to 

use [deaUoremergtncy light 

It generates Its oum electricity 

bv' squeezing grip lever Put 

one m your cat. boat, camper 

or home Vou may need it 

Some lime'' ^^^^ 



Model F-179 



No FCC license 

required. 
OUR PRICE 

$49.50 

ADDITIONAL 
MICROPHONE 

URANSMITTER) 
AVAILABLE 

AT*2S.00EACH 




MURA WMS-49 



CRYSTAL 
CONTROLLED 

WIRELESS 

MICROPHONE 

SYSTEM 

Transmitter FET mic for flat 30 
/^IS KHz response eittra con- 
trolled 49MHz AM Band for drift- 
free performance lOO MW 
output (range approx. ^'^ mile] 
for reliable long range 
transmission. Pourered by 
a 9V radio battery {ifl- 
ctudcd). 

Receiver Extra controlled 
locks on 4'3MHz trans- 
mitter signal. 
With on panel 
VU meter 



monitors the signal strength From the microphone Stan- 
dard phone jack outlet connection to aP A. orothorphonc 
input 9V batter^' Included This professional set ts Ideal for 
on stage, in fteld. church, in house or outdoor use. 



SUPER FM WIRELESS MIC KIT- 
MARK III 

This new designed circuit uses high 
TEQ, FET transistors with 2 stages 
pre amp Transmits FM Range {Sfi- 
120 MHj) up to 2 blocks away ^nd 

with the ultra sensitive condensor 
_ Tji-^^-— microphone rhat comes with the 

^^':?j^ tttt , allo'A'S you to pick u p any sou nd 

within 15 It. aivayi Kit includes all 

electronic parts, OSC coils, and 
PC. Board. Power supply 9VD.C. 

FMC-105 $11.50 PER KIT 



;l^ 



WEM-36 FM WIRELESS MICROPHONE 

TEET MODEL WEM-36 is a factorv assembled FM 
wireless microphone poi^'cred by two AA sue battenes. 
Transmits in the range of &S-10S MHz wtth 3 transistor 
circuits to meet with F-C.C pan 15 regulailons- Element is 
built in a plastic tube ^pe case with an omnl-diriSctionaE 
electret condenser microphone unit By using a standard 
FM rfidlo, signal can be heard anyuyhere on a one-acre tot. 
Sound quality was judged "very good "' 



MODEL WEM':^6 



$16.50 EACH 



WHISTLE ACTIVATED SWITCH BOARD 

All beards are pre-a55«mblcd and tested Your whistle to 
its FET condenser microphone from a distance, as far as 
SO feet away jsensitiuity can be easily adjusted] will turn 
the switch on. Then match your whistle to it again, then it 
turns off. Ideal for remote control toys, electrical appliance 
such Bi lights, coffee pots. TV. Hi-Fi. radio or other 
projects. Unit works on 9V D.C 



MODEL 968 

$4,50 EACH 




^■4% 



ULTRASONIC 
SWITCH KIT 



Kit includes the Ullra Sonit Transducers. 2 PC Boards for 
transmitter and receiver. All dectronic parts and LnStruc- 
tior^s Easy to bu lid and a lot of uses sue h as remot e control 
lor TV. garage door, alarm sifStem or counter Unii 
opcratesby912DC $15.50 



ELECTRONIC SWITCH KIT 

CONDENSER TYPE 

Touch On Touch Off 

uses 7473 I C and 

12V rclai.' 



$5.50 each 



<.' 



^V^ FORMULA INTERMATIONAL INC. 





^ .k:^^^^ ^-^^^s^U- 


MfACMHtIW 


15^ 


v^ 






ia\ 


Omw« 


Xf, 


n^ 



Send S1 .00 
For Detailed 
GatHlogue 



VlbiXi CREXSHAW BLVn . HAHTHORME. Crt 'lOEStl 
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I I one O CAPACITANCE MET6R lpFto999KuF 
'm O FREQUENCY COUNTER 35MH/ 
- •>" O SQUARE WAVE GEN VHz to 99KHi- 
O OHMMETER-a.SSMHi Xtfll - Regulated PS- Fiye 
.3" fieadouis-Low cost TTL Circuils- Automatic 
Daclmal Piocament-Bo AMAZED-Bulld II roi 
SbO or Isss. I Purchase the plans.d'illec) PC. 
board 4-3/4" by 6-3/4" and (roni panel decal 
tor il\79l BAGNALL ELECTBONtCB. R,iu„a- 
179 May Street. Fairlleld, Conn 06430 •»!' 



• THE SYSTEM 20 • 

MICROWAVE TV RECEPTION 

AT rrs BESTii 

• F^'2300 AM*mblMf t?cwm Conrvortor 

• Pcwrar Suppty / Antanna Swrtrch 

• All Cowial Cobles m^^t 
■ Full \tear Warranty 



nM 



S5 OO 5hippo^ 

WCttmiVEeKPIIATWl 

?2518 - 97lh AvenuD Norih 
C rcora n . M I nn BSO!a 5 5374 





toAu-oFiB United W&y 



LEARN ABOUT 



S-lOO computers are the next logical step up after 'personal' computers, whether for 
business, professional, or scientific applications. These three books are a must for 
technicians, students, systems integrators, or anyone v;ho wants to know more about S-100 
computers. 



Inlsifncilig to S-IOO/ IEEE 69€ Klcfocomputeis', by Sol Libes and Marie Garetz. Spells out operating requirements and chardcteristics 

witti clarity and precision. 17 chapters cover busing techniques, parallel and serial interfacing, handshaking, bus signals and timing 
relationships, I/O ports, interrupts, A/Dand D/A conversion, much more. Osl)ome/McGraw-hiU; softcover; 321 pages. $15.00 

'Frodnct Vmi Hannall 1975-1980, Toliune 1', by CompuPro. With schematics, test routines, operating information for 29 

CompuPro products (BAM and ROM memories, motherboards, CPU 8085/9088 dual processor board, CPU-Z, interfacers, etc.). Also defines and 
explains Ifie S-IOD bus. Excellent relerenceon memories and CPU boards. Softcover; 8.5in x 1 lin. format; 256 pages; $20, 
'PraducI Dier Hanuallt Volnme 2', by CompuPro . Similar to above, but covers System Support I , Disk 1 , BAM 1 7 CMOS memory , 

Interfacer 3, STD RAM, STDCPU, ST D motherboard, and 



ConipuPro" 



ELECTRONICS 



OAKLAND /klRPORT, CA 946J4-0355 (415)562-0636 



and more. Softcover; 3.5in. x 1 lin. lormat; 307 pages; $2S. 

TERMSiCiilreiadcltai. AUaw ISK ihippinq : uca> refunded. VISA* and Mailercard* 
onjen ( S25 minLraiiEB) Bail C^1S}5&2-Q636. 24hrB. Include vtreet odjesalor UPS. Prloefl 
lubre^Tt \o cJian^e wttbout rwtioe. 
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Electronics Paperback Books 

Quality Books on Computers and Other Subjects 







Tat"" 



■■"1 '•'"I 'f" 



t5»4> 



Check Off The Ones You Want! 
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PRICES GOOD UMTIL JULY 30, 1982 



ELECTRONIC TECHNOLOGY TODAY (NC. 
P O Box 83. Massapequa Par\<.. NY 1 T762 

T&tflil l*fic« o( Boom 

Saie^ T«i itJV Sratr R«M«ntl onlf < 

S>^ippirvg jna Hjindlhng 

F60C 1 or 2 bOOKl 2&C >u:>< atldl tiOCibd 



TOTAL ENCLOSED 
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• • HP W.«*I^«.*I^*«»^JV.T4'. 



E MICROWAVE EQUIPMENT and KITS 
20", ApfirDx. 704h lain |49 , 

4 BkJfTIKT II hi-r«ii) 4 CT«Diiiter Z. 1-2,4 
I cat to VEF TT ch. i^6, down 

I c&iiT«rC«r v/adCal cmt«* KIT 39. 

I ASEEMILED t TESTED 59. 

E POVBK II pT«ciiioa fi-DVDC pavtt luppl^r 
I toT down coDTerCcn 1^ . KIT 24. 

I iSSEHlLED fr TESTED 39. 

I HICKOWAVE RECEiyiMG STSTEK - ALt 
S THXEE - ASSEMBLED 41D TESTED 



95* 



95* 
95i 

"I 

95|- 



*********** attlr^itdt A «««***•. 



f 

1 SUPER LEWS 

|2iii^ rating w/Kiot link 
IMEI IR [d) 25*pulie 
WIS IR ft «. 



'**->«***. 



IfMMP. 



'4.95«acih 

REJtSTQil %Kll 

I .2SW S96 EnrbonfiFm- $U0p<r1OO (ontvulu 
: all lionAiril values from ( 12 per 1000 
* 2.7 to 4.7M ohrai 




EFECIALS 

1085 KBC CHilHIC 40 PtR CPD CBII 
HK5290J rise 161/1 crKAJilC «ill(4116) 

i!27SS ISTll. EFROM JK/B 

TKIAC eA-6001 TO220 RCA 

TOI- HICI[0PH<lllI,AMP,2i SO»,PC ID 

E11A2 C.E. OPTO ISOLATOR 6 Pill Oil 

5101 !5«I« CHOS RAH 21 PIM Eip 

TIIAB iSAMP 40OV Oil 316" SIAT SlUt 

7+02 TTl QtlAB 2 IK HOI CAII DIP 

7*30 tTL a III MAUD GATI DIP 

7**0 TTL DUAL * IH IIAHB BttPPIl DI 

T0-9I PHP TKAIIEISTOR PAI 100 PRIME 

7*7 DUAL 741 OP-AMP 14 PIB DIP 

LE0021 MSC 1 ANP OP-AMP a PIH TO-J 

JSO*T lOi* MT DTK. SSIPT MC.TO-5 

1*1« IHTIl, 2J6X6* CCD SBIIAL MIM. 

J2** I«TEL ecu DRIVIR 



i 

I 

I BOX 41778 

I Saeramenlo,Ca 



a«.95 

1.95 

a. 9 5 

,75 

.95 

.JJ 

4.95 

5.9S 

.10 

. LO 

P .10 

5.00 

.50 

5.00 

1.00 

I, SO 

2.00 



Md pmf ^1. •■ ArJ*r« fM ?10 ar m«ra. AFT 
P**«fl». mt.. bi Fn U.S. IripdE F«'«.<" 
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CIRCLE 83 0^ FREE INFORMATION CARD 



OSCIUOSCOPE 




FREE FREfCHT for order potd wilh coihisrt th^k 

or monsy ofdiCf. Abov* pricei are for prepoid order 
only. VlSA/MCflCteptcd. Allow 2 w«ekl ro clKir 
periortciEchfckv CoHfornio residefiti, add A%ialei 
lox. Prices and SpecifkollDrDSLjbjtKr lo tNcrngg 

(213)786-6890 



TESTIK CORPORATION 

69 W Moyverliurit Ave, Von NuyvCA 91406 



DON'T 
FORGET 




USE 

YOUR 
READER 
SERVICE 

CARD 



MICROWAVE TV 
CONVERTERS 



IIOOCL DCV^l-A 




DOWN {^mVERTtRirANTENNA 
COMBINATION 



■ 2 MICROWAVE PFIEAMP STAGES for mnimum fl«n 

• ONE PIECE CONSTBUCTlON tirt*iifiti iFiflinnrafl 

» ALUMINUM MiQ ZiNC P1,ATED STEE L lor durrijihtv 

• flUiLT Ih A/e SWITCht wiEh msn i-hjn S^Q 'Kittcion 

• 3.1-?.Q GHj Covvrt iM h«n. commw^til Hid tTFS 



YKfi qI MiovnwiT j|<^ yourl v¥ilti Our modtl OCV-1-A. Two pfwrnp flkgn HXJplid 

Mitti \1nt yigj ■nwnni/houiin.o prondt • TyP'UI lylWn ^n of 53dBi- 



YOU GET: 76' dDmllwd 

3' iupr)p«4- 

300 ohm Aiitctiing irarufermir 
e1«ijiI«4 intinjCIiont 



LUT - ftlTHJXI 

ONLY 
$149.95 

ItfTRODUCTOnV PRKt 




WE CARRV A COUnCTE CINE INCtUDINQ nRABOLtCI 



DEALER (NQUfRIES (NVIFED 



1903 flOCKAWAY PARKHAT 
BROOKLYN. N.V. 1t2X 



212-531- 




Hobbyists. "Users". 
Small System Houses... 



We otter top line, pro quality off lease, used 

S refurbiahed equipment formerly available 

or>ly to giant corporations... 

*High Speed Cham. Drum. BandS Matrix Line 
Printers & Terminats 

• Quality Mmi-Diskette. Diskette. Disk & 
Storage Module Drives 1/4 to 300 mtiytes 

*CHT Termmals. Printing Terminals. CRT 
Monitors 

* Small & Medium Siie Minicomputer. Word 

Processors & Peripherals 



THIS MONTH'S SPECIALS! 



Complete WANG PCS-IIA 
MINICOMPUTER SYSTEM! 

or. 'lease re'u.bksr.&d & ^^^M 

erigible io. Wr s mB.n.en- ^^^V 

Sncv Mar>y. many sxcrt.nf) 
Fealurcs and capab.i.tjes ^^ 

inc.udo j^E 

.BDlJl U/l Dlspliy ~, J*_ 

*22 Special Function K«yt 

•49K Bltic in Rnnii. 1 SK Rim 

.Quil Shuf^arl Mini Floppy's 

.Compict. SellXnntj.necl 

*Wing 'Buic" OperjIIng 
^Vli«iil 

.Ouil Pr.nlBF ftrll 
ICintrgnln l/OI 



•9isic "liiyiiionl' KtybmrO 
•LIsI Dnr S6ina. 

• 119 VACMHl 

$2790 ea. L 




WANG PCS )IA 

MUSKmo Icr Sti'DpiKf Cralt Pay S(wjj(iin(t on owji,.. y 

WANG/DIABLO "WP" 
DAISY PRINTER 

Fealurpng liio Diablo (355 WP meial wheel daisy printer 
w>th Wangp&uili power suppfy i irn^erlace FulFy Wftnq 
Hrvic«abie recovEred ptaten eitcei'lcni condiiion 
Combrne wilh the above mmi to cornpleTo eKCeHenii 
WP ^ysl&m IV frnmo. ctua" pitch (TO i l2i 40 cMaf 
second Includes metal da>sy vvheei >& cabJe 

Wing Z2BI Daliv Printer i^ist 545jM>^ $2600 «a. 

Aaa S20 00 tor Cf,Ve Pay Stitppfng on Deftvefv 

Adjuslable Forms Tractor 'fJi.tai'oHci abovDSl29 ■■. 

Piui ShtpsiiHQ 

Acouillc "Hood" 

for 22dJ Wann^Otabto Pnnttf . . . . . $00 •», 

Ma nu fs cturp.a £iy G j/f s Pfas Stirppmij 

General Electric 
'TERMINET 1200'* 

ISO JOO i IJOO bauo HS- 

23? ASCI, rpceiveoniy 120 

cgJumns UPPER 1 LOWER 

rsM 120 cha.aelers p*r 

second {60 LPMj mas p.ml 

rale Fast FuLy-rorrtied 

characters- conlinuous 

cnaracter band mectianism 

Service 1 5u[3Pdrl .r. moat 

"•ajdc c.ties in USA Hignlj .^^ r^ ,„ ., , „^, 

rel.able. curranl list pn« Ma SX Isi Pkg i Htflf 

near S6000 ^J' '"'POfO on Helivay 

reiiM i Opttaiiiiniii . S 9 9 5 «a . 

WHILE THEY LAST I Ft 

GE "TERMINET 340" 

Oc'SaOLPM b^ridprinTcf 1 32 CO I li m rts ©4 cKaraclers 
Very relpabJe"^ Parallel mierface rnciuded. oiher ml er Faces 
.wait^atme trom G E Spif-test Iftaiure stand 'AcJudtfcJ 
1 10 VAC. 60 Hz G. E service nalion-widc 

Jested £ 0j3£fattQnti) .$695 AB. 

AdiS30 fof PMq I Hmg - Pay Sfatiping or? O&Uvpfy 

MPI Model 52 
5 1/4" MINI-FLOPPY 

Used good physical apppnrance lemoved rrorr uied 
OQiuhprnenl Fully SA-*DO pm for pm Compatible— 
fealures OSDD lor 1 ^ mhyie per dfive"* 

Oseii. Unrtstta w^Daia $1.90 ea. 

PiuL StritiP'f^o 
Wr\lt or Ciir For Our lileil BARCAINf ACKiQ FirERI 



CPU 

WARE HOUSE 

ISIirjniteSl HjKeiliill Miss 01830 

MHiL OROFH 

Boi ?04 Nrwion Hew Hjmjistiiit 03656 

lElEPMOIIE OSDEFl!; '"=-- 

617/372-8837 

Sorry l^b Cn.lfcT C*lJI> ^,^ 

M.iMeiCnrd * VISA Accs-nl.il 



> 



CIRCLE 80 ON FREE INFORMATION CAPO 



127 



1 6K Memory 

ALL MERCHANDISE 100% GUARANTEE01 



4116-200ns 



8/15.95 



CALL US FOR VOLUME QUOTES 



■ 


r 






EPROMS 




Eich i pes 


'^ CRYSTALS ^ 


(vinij nrinni 


n 1 n 1 


6502 


-^ 


^^ 


1702 




256x8 


(Ins) 




4.95 4.50 


32.768 KHZ 3.95 
1.0 MHZ 4.95 
1.8432 4.95 
2,0 3.95 
2.097152 3.95 
2,4576 3.95 
3.2768 3.95 
3.579545 3.95 
4.0 3.95 
5.0 3.95 
5.0688 3.96 


■Iri brb_jJ 


r Lb 


6502 


6.95 


H| 


2708 




1024x8 


(450 ns) 




2.99 2.75 


■ VV ■ BLJ ■ ^M 1^ ■ 


■ L»^ 1 


6502-A 


12,95 


n 


2758' 
TMSZ516 


1024 m 8 
2048x8 


(5V) (450ns) 
(SV) {450ns) 




9,95 8.95 
6,95 5.95 


16K APPLE* RAM CARD | 


6504 
6505 


6 95 
3,95 


^H 


2716 




2048x8 


{5V) (450ns) 




5.50 4.95 


* Upgrade your 48K Apple 


II to full 1 


6507 


9.95 


^^1 


2716-1 




2048 X 8 


(5V) (350ns) 




9.00. 8.50 


S4K, 


1 


5520 


4.35 


^^1 


TMS2716 


2043 X 8 


(450ns) 




9.95 8.95 




1 


6522 


9.95 


^H 


TMS2532 


4096x8 


(5V) {450ns) 




12.95 11,95 


■* Fully software and hardware com- 1 


6532 


14,95 


^1 


2732 
27S4 




4096x8 
8192 X 8 


(5V) (450ns) (200ns) CALL 1 
(5V) (450ns) CALL 1 


patible with Apple language card 1 
and microsoft 280 card. | 


^551 


11.85 


^H 






^^ 






DYNAMIC RAMS 


too pci 1 


5.185 3.95 
5,7143 3.95 
6 5536 3.95 


* Eliminates the need for 


Applesoft 1 


Z80 


^ 


^1 


4027 




4096 X 1 


(250ns| 




2,50 2.00 1 


or Integer Basic ROM card when | 




^1 


4116-120 


16.384 X 1 


(120ns) 


3129,95 CALL 1 


8.0 3.95 


used in conjunction with 


DOS 3.3. 1 


Z80-CPU 


8.95 


^H 


4116-150 


16,384 X 1 


(150nsj 


8/18.95 1,95 1 


10.0 3.95 


■* Allows you to run Apple Ff^rtran nr 1 


Z80A-GPU 


6.00 


^^1 


4116-200 


16.384 X 1 


(200ns) 


8/15,95 1,80 1 


14.31818 3.95 


Pascal. 




ZBO-PIO 


6 50 


^H 


4116-300 


16.384 X 1 


(300ns) 


8/14.95 1,75 1 


18.0 3.95 




Z80A-P10 


6.0O 


^H 


41 64 




64,536 X 1 


(200ns) 




CALL 1 


18.432 3.95 


* Available as bare board, Nit. or com- 1 


Z80-CTC 


5.95 


H 






STATIC RAMS 




1 00 pes 1 


20.0 3.95 
22.1184 3.95 


pleted and tested board. 




Z80ACTC 
Z80-DART 


8.65 
15.25 


H 


2101 




256x4 


(450 ns) 




1,95 1.85 1 


l32.0 3.95 


BARE BOARD 


$ 40.00 


Z80A-DART 
Z80-DMA 


18.75 
17.50 


1 


2102 1 

21L02-4 

21L02-2 

2111 

2112 

2114 

21 14L-2 

2114L-3 




1024 X 1 
1024 X 1 
1024x1 
256x4 
256x4 
1024 X 4 
1024 X 4 
1024 X 4 


(450ns) 

(LP) (450ns) 

(LP) (250ns) 

(450ns) 

{450ns) 

(450ns) 

(LP) (200n5) 

(LP) (300ns) 


.89 .85 

1.29 1.15 

1.69 1.55 

2.99 2,49 

2.99 2.79 

8/16.95 1.95 

8/19.95 2.35 

8J18.95 2.25 


MISC. 

AY 5-2376 12.50 
11C90 13.95 
XR2206 4.95 
3242 7.95 


KIT 

ASSEMBLED & 

TESTED 

6883 SAM 
RS232 FEMALE 


89.95 

109.95 

24.95 
3.49 


Z80A.DMA 

zeo-siofo 

Z80A-S10f0 

Z80-sion 

zsoA-siod 

zao-sio(2 

Z80A-S10f2 

Z80-S 10/09 

zaoA-siora 


27 50 
23,95 
28.95 
23.95 
28.95 
2395 
2895 


1 


2114L-4 

2147 
TMS4044-4 


1024 X 4 
4096 X 1 
4096x1 


(LP) (450ns) 

(55ns) 

(450n5) 


8/17.95 2,10 
9.95 CALL 
3.49 .125 


3480 9.00 
MC4024 3.95 
MC4044 4.50 


RS232 RIGHT ANGLE 
FEMALE 


4.95 


17.95 
22 95 


1 


TMS4044,3 

TMS40L44-2 

TMM2016 


4096 X 1 
4096x1 

2048. X 8 


(300ns) 

(LP) (200 ns) 

(200ns) (150ns 


3.99 3,75 1 

4.49 4.25 1 

CALL 1 


7103 9.50 
71 OS 9,95 
7107 12.95 


RS232 MALE 
RS232 HOOD 


2.99 
.99 


Z80B-CPU 
Z80B.CTC 
Z80B-P10 


18.95 
17.95 
17,95 


1 


HM6116 




2048x8 (200ns) (1 sons) (120ns) CALL 1 
LP = LOW POWER J 


76477 3.95 
8038 3.95 
95H90 7.99 

9602 1.50 

DISC CON- 


5p«c]aEs antJ May 31, 1982. Pj»a$» etata 1 
"May Spfrclals" when ordering, M 


Z8S71 
^6132 


39.95 
34 95^ 


1 


^74LS00 SERIES 


^^^ 


^ 




' CMOS 

74C00 35 74C374 2.75 4019 .45 4098 


2.49 


^1 








74LS166 


2.40 


74L5293 1.35 


TROLLERS 


74C02 35 74C901 .80 


4020 .95 4099 


1.95 


^^1 


74LS0O 


.25 


74LSa5 


1.15 74LS168 


1.75 


74LS295 1.05 


1771 24.95 


74C04 ,35 74C902 85 


4021 .95 14409 


12,95 


^H 


74LS01 


.25 


74LS8e 


.40 74Ld169 


1.75 


74LS298 120 


1791 36.95 


74C08 .35 74C903 .85 


4022 1.15 14410 


12.95 


^^1 


74LS02 


.25 


74LS90 


.65 74LS170 


1.75 


74LS324 1.75 


1 793 44.95 


74C10 .35 74C905 10.95 


4023 .35 1441 1 


11.95 


^H 


74LS03 


.25 


74LS91 


.89 74 LSI 73 


.80 


74LS352 1.55 


1797 54.95 


74C14 1,50 74C906 95 


4024 .75 14412 


12.95 


^^1 


74LS04 


.25 


74LS92 


,70 74 LSI 74 


.95 


74LS353 !.55 


LPD765 39.95 


74C20 35 74C907 1.00 


4025 .35 14419 


4.95 


^^1 


74LS05 


.25 


74LS93 


.65 74LS175 


.95 


74LS363 1.35 


74C30 ,35 74C908 2 00 


4026 1.65 4502 


95 


^H 


74LS08 


.35 


74LS95 


.85 74LS181 


2.15 


74LS364 1.95 


UARTS 


74C32 .50 74C909 2.75 


4027 .65 4503 


65 


^^1 


74LS10 


.25 


74LS9e 


.95 74 LSI 89 


9.95 


74LS365 .95 




74C42 1,75 74C910 9.95 


4028 .80 4508 


195 


^H 


74LS11 


.35 


7 4 LSI 07 


.40 r4Lsi90 


1.0O 


74LS366 .95 


AV3-1014 6.95 


74C48 2,10 74C911 10,00 


4029 .95 4510 


95 


^^1 


74LS12 


.35 


74LS109 


.40 74LS19t 


1.00 


74LS367 .70 


AY5-1013 3.95 


74C73 .65 74C912 10.00 


4030 .45 4511 


.95 


^H 


74LS13 


.45 


74LS112 


.45 74LS192 


.85 


74LS368 .70 


TftlSOa 4.95 


74C74 85 74C914 1.95 


4034 2.95 4512 


95 


^^1 


74LS14 


.00 


74LS1 i3 


.45 74 LSI 93 


.95 


74LS373 99 


IM&402 7 95 


74C76 ,80 74C915 2.00 


4035 .85 4514 


1.25 


^H 


74 LSI 5 


.35 


74LS114 


.50 74 LSI 94 


1.00 


74LS374 1.75 




74Ca3 1.95 74C918 2.75 


4040 .95 4515 


225 


^^1 


74LS20 


25 


74 LSI 22 


.45 74 LSI 95 


.95 


74LS377 1,45 


INTERFACE 


74CB5 1.95 74C920 17.95 


4041 1.25 4516 


1 55 


^H 


74LS21 


35 


74LS123 


.95 74 LSI 96 


.85 


74LS378 l.ta 




74C8e 95 74C921 15,95 


4042 .75 4518 


125 


^^1 


74LS22 


25 


74LS124 


2.99 74 LSI 97 


.85 


74LS379 1.35 


3T2S 1 ,69 


74C89 4.50 74C922 5.95 


4043 .85 4519 


1 25 


^H 


74LS26 


.35 


7 4 LSI 25 


.95 74LS221 


1.20 


74LS385 1.90 


8T28 2.49 


74C90 1,75 74C923 5,95 


4044 .86 4520 


125 


^^1 


74LS27 


35 


74 LSI 26 


.85 74LS240 


.99 


74LS33S ,65 


eT95 99 


74C93 1.75 74C925 6.75 


4046 .95 4522 


1,25 


^H 


74LS28 


.35 


74LSt32 


.75 74LS241 


.99 


74LS390 190 


8796 ,99 


74C95 1.75 74C926 7,95 


4047 .95 4526 


1.25 


^^1 


74LS30 


.25 


74LS136 


.55 74LS242 


1.85 


74LS393 1,90 


8797 ,99 


74C107 1,00 74C927 7,95 


4049 .55 4527 


1.95 


'^H 


74LS32 


.35 


74LS137 


.99 74LS243 


1,S5 


74LS395 1.65 


8T98 99 


74C150 5.75 74C92e 7,95 


4050 .55 4528 


1.25 


'^^1 


74LS33 


.55 


74LS138 


.75 74LS244 


.99 


74LS399 1 70 


DM8131 2.95 


74C151 2.25 74C929 19.95 


4051 ,95 4531 


.95 


^H 


74LS3r 


55 


74LS139 


.75 74LS245 


1.90 


74LS424 2.95 


DS8836 1.29 


74C154 3,25 74C930 19,95 


4053 ,95 4532 


195 


^^1 


74LS3B 


.35 


74LS145 


1.20 74LS247 


76 


74LS447 .37 


CLOCK 


74C157 1.75 4000 ,35 


4060 1.45 4538 


1 95 


^H 


74LS40 


.35 


74LS147 


2.49 74LS248 


1.25 


74LS490 1,95 


74C160 2,00 4001 .35 


4056 .75 4539 


195 


^H 


74LS42 


.55 


74LS148 


1.35 74LS249 


99 


74LSSS3 1 69 


CIRCUITS 


74C161 2.00 4O02 .25 


4068 .40 4543 


2.70 


^^H 


74LS47 


75 


74LS151 


.75 74LS251 


1.30 


74LS659 1.89 




74C162 2.00 4006 .95 


4069 .35 4555 


95 


^H 


74LS48 


.75 


74LS153 


,75 74LS253 


85 


74LS670 2.20 


MM 5369 3 95 


76C163 2,00 4007 29 


4070 .35 4556 


95 


^H 


74LS49 


75 


74LS154 


2,35 74LS257 


85 


74LS674 9.65 


MM5375 3,95 


74C154 2 00 4008 .95 


4071 ,30 4581 


195 


'^^1 


74LS51 


.25 


74 LSI 55 


1,15 74LS258 


.85 


74LSSB2 3.20 


MSM5832 745 


74C165 2,00 4009 ,45 


4072 .30 4582 


1.95 


^H 


741854 


,35 


74LS156 


,95 74LS259 


2.85 


74LS6B3 2,30 


7207 7.50 


74C173 2.00 4010 .45 


4073 .30 4584 


95 


^^1 


74LS55 


.35 


74LS157 


.75 74LS260 


.65 


74LSS34 240 


7208 15.95 


74C174 2.25 4011 .35 


4075 30 4585 


95 


^^1 


74LS63 1.25 


74 LSI 58 


.75 74LS2ee 


.55 


74LS685 2.40 




74C175 2.25 4012 .25 


4076 ,95 4702 


12 95 


^^1 


74LS73 


.40 


74LS160 


90 74LS273 


1.65 


74LS6B3 2.40 


CONVERTERS 


74C192 2.25 4013 .45 


4078 .30 4724 


1 50 


^H 


74LS74 


.45 


74LSI61 


.95 74LS275 


3.35 


74LS689 2 40 


7401 93 2.25 4014 95 


4081 .30 80C07 


95 


^^1 


74LS75 


.50 


74LS1S2 


.95 74LS279 


.55 


81LS95 169 




74C195 2.25 4015 .95 


4082 .30 80C95 


.85 


^H 


74LS76 


.40 


74 LSI 63 


,95 74LS280 


1.98 


81LS96 1,69 


MC1403L8 4.95 


74C200 5.75 4016 45 


4085 .95 B0C96 


95 


^^1 


74LS78 


.50 


74 LSI 64 


95 74LS283 


1.00 


81LS97 1.69 


DAC-OaOO 4.95 


74C221 2.25 4017 1.15 


4086 ,95 B0C97 


95 


H 


74LS83 


.75 


74LS165 


,95 74LS290 


1.25 


81LS98 169 


ADC-0804 4 95 


74C373 2.75 4018 95 


4093 95 90C98 


120 


^1 

^1 


HOURS: 


Mon. - Fin.. 


9 MS; Sat, 11 to 3 






WSf r OUR RETAIL STORE! 




r 


'' ^ 








JDR MICR 


ODEVICES, INC 


J. TERMS: Fot shippinfl Include $2.00 tor UPS ground, J3,00 
tor UPS Blue Label air S10.00 minimum order. Say Area 
residents add 6Vi% sales tan, Calitornia residents add 6% 
sales tax. We reseree ttie rigtir to limit quantities and sutj- 

}A1 sTItule manufacturer. Prices subject to ctiange wi^r""*'* 


rr^i 


■^^hI 


1224 So 
San Jo 
800-538-5000 
(408) 995-54C 


. Bascom Ave, 
se, CA 95128 
• 800-662-6279 (C 
• Tetex 171-11 


^H 


imastef cturgelH 


^1 


L 


^ 


1^ Ji 


^1 
< ^1 












_ notice. Send SASE tor complete list. 





12B 



271 6 EPROMS 450NS (5V) 



8/4.95 ea 



ALL MERCHANDISE 100% GUARANTEED! 



CALL US FOR VOLUME QUOTES 



8000 



8200 



B035 

e039 

8080A 

8085 

B085A-2 

.8086 

S088 

8155 

8156 

8185 

8185-2 

8741 

8748 

8755 



16.96 
19.95 
3.95 
12.95 
16.95 
99.95 
39.95 
11.95 
11.95 
29.95 
39.95 
39.95 
29.95 
44. 9S 



6800 



6800 

8802 

6808 

6809 

6809E 

S810 

BS20 

8821 

6S28 

6834 

6640 

6843 

6844 

5845 

6B47 

6850 

6852 

6860 

6862 

6875 

6880 

68 BOO 
68B21 
68850 



6.70 

10.95 

9.95 

24.95 

29.95 

4.6Q 

4.95 

4.95 

14.95 

16.95 

14.95 

42.95 

44.95 

16.95 

15.95 

4.75 

5.75 

10.95 

11.95 

6.95 

2 95 

10.95 
12.95 
12. 95 J 



8202 
3205 
B212 
3214 
8216 
8224 
8226 
8228 
8237 
8238 
6239 
6243 
8250 
8251 
8253 
8253-5 
8255 
8255-5 
8257 
3259 
6272 
6275 
8279 
8279-5 
8282 
8263 
8284 
8286 
8287 
8233 
L82B9 



LEDS 



Jumbo Red 
Jumbo CSreen 
Jumbo Yellow 
5082-7760 .43-CC 
MAN74 .3'GC 
LMAN72 .3'CA 



10/1.00 

6(1.00 

6/1.00 

.79 



t^.; 



TV 
CIRCUITS 

MC1330 1.39 

MC1350 1.29 

MCI 358 179 

LM380 1.29 

LM386 1.50 

LM565 .99 

LM741 .29 
I.M1310 
LM180O 
LLM18e9 



EPROM ERASERS 

PE-14 78.50 

PE-14T (with timer) 108-50 

PE-24T (with timer) 154.50 

ALL ARE HIGH QUALITY UNITS ENCLOSED IN 
A BLACK ANODIZED ALUMINUM ENCLOSURE 



800-538-5000 
800-662-6279 

ICALIfORNTA RESIDENTS) 

CALL JDR BEFORE YOU BUY! 
WE WILL BEAT ANY COMPETITORS' PRICES 



VOLTAGE REG'S 



7805T 
780ST 
781 2T 
781 5T 
7824T 

7805K 
7812K 
7eiSK 
78L05 
7eL12 
78L15 

LM309K 

LM317T 



7905T 
7912T 
791 ST 
7924T 



7905K 
791 2K 
79 LOS 
79L12 
79L15 

LM317K 
LM323K 
LM337K 



= TO-220 K=T0-3 L = 10-92 



74S00 SERIES 



74SOO 


.44 


74S74 


.69 


74S163 


3.75 


74S257 


1.39 


74S02 


.48 


74S85 


2.39 


74S1S8 


4.6S 


74S258 


1.49 


74S03 


.48 


74S86 


1.44 


74S169 


5.44 


74S260 


1.83 


74S04 


.79 


74S112 


1.59 


74S174 


1.09 


74S274 


1995 


74SG5 


79 


74S113 


1.98 


74S175 


109 


74S275 


19.95 


74 SOS 


48 


74S114 


1.50 


74S181 


4.47 


74S2B0 


2.90 


74SD9 


.98 


74S124 


2.77 


74S182 


2.95 


74S287 


4.75 


74S10 


.69 


74S132 


1.24 


74S186 


3,95 


74S28S 


4.46 


74S11 


88 


74S133 


.98 


74S189 


14.95 


74S28B 


5.98 


74S15 


70 


74S134 


69 


74S194 


2 95 


74S301 


6.96 


74S20 


.68 


74S135 


1.48 


74S195 


1.89 


74S373 


3.45 


74S22 


.38 


74S138 


1.08 


74S196 


4.90 


74S374 


3.45 


74S30 


.48 


74S139 


1.25 


74S197 


4.25 


74S381 


7.95 


74S32 


.sa 


74S140 


1.45 


74S201 


14.95 


74S387 


5,75 


71S37 


1:87 


748151 


1.19 


74S225 


8,95 


74S412 


2.93 


74S38 


1.68 


74S153 


1.19 


74S240 


3.98 


74S471 


9,95 


74S40 


.44 


74S157 


1.19 


74S241 


3.75 


74S472 


16 85 


74S51 


.78 


74S158 


1.45 


74S244 


3.98 


74S474 


17.85 


74S64 


79 


74S161 


2.85 


74S251 


1.90 


74S462 


15.60 


74S65 


125 


74S162 


3 70 


74S253 


7 45 


74S570 
74S571 


7.80 
7 80 



LM301V 

LM3oav 

LM309K 
LM311 
LM317T 
LM317K 
LM318 
LM323K 
LM324 
LM337K 
LM339 
LM377 
LM3eO 
LM3eSV 
LM555V 
LM556 
LM565 
LM566V 
LM567V 
LM723 
LM733 
LM741V 
LM747 
LM748V 
LM1310 
MCI 330V 
MC1350V 
MC1358 
LM1414 
LM14SaV 
LM14a8 
LMI4e9 
LM180C 
LM1889 
LM3900 
LM 3909 V 
LM3914 
LM3915 
LM3916 
75451V 
75452V 
L 754 53 V 



APPLE* FAN $69.00 

• extra plug-in cards can 
cause your apple to 

, overheat 

• Ultra-ouiet apple fan 
draws cool air through 
your computer 

- eliminates down time 

• saves repair charges 

• increases reliability 

. clips on - no holes or 

SCREWS 

• COLOR MATCHES APPLE 

• LONG LIFE, LOW NOISE 

MOTOR ■" ■' , 



APPLE IS A TRADEMARK 
OF APPLE COMPUTER INC. 

TRANSISTORS 



,13 


.11 


.15 


.12 


.17 


,13 


.20 


.18 


.29 


,27 


.30 


.27 


.30 


,27 


.40 


.32 


.49 


,39 



PN2222 

2N2222 

2N2907 
I 2N3065 

2N3904 
I 2N3906 

1N4148(1N914) 
L1N4O04 



1 0f 1.00 

.29 

.25 

.79 

10/1.00 

10/1.00 



100/ 8.99 
50/10.99 
50/10,99 

10/ 6.99 

100/ 8.99 

100/ 8.99 

25/ 1.00 

10/ 1.00 , 



IC SOCKETS 



8 pin ST 
14 pin ST 
16 pin ST 
18 pin ST 
20 pin ST 
22 pin ST 
24 pin ST 
28 pin ST 
40 pin ST 

ST = SOLDERTAIL 

8 pin WW .59 ,4 

14 pin WW .69 ,E 

16 pin WW .69 £ 

18 pin WW .99 .S 

20 pin WW 1.09 .E 

22 pin WW 1.39 1,2 

24 pin WW 1.49 1.3 

28 pin WW 1.69 1.4 

40 pin WW 1.99 I.e 
WW = WIREWRAP 

CONNECTORS 

RS232 MALE 3.2 

RS232 FEMALE 3.7 

RS232 HOOD I.J 

S-100 ST 3.S 

S-100 WW 4.S 

DIP SWITCHES 

4 POSITION .£ 

5 POSITION .S 

6 POSITION .£ 

7 POSITION .E 
3 POSITION .( 



7400 .19 

7401 .19 

7402 .19 

7403 .19 

7404 .19 
I 7405 .22 

7406 .22 

I 7407 .22 

7408 .24 

I 7409 .19 

7410 .19 

I 7411 .25 

7412 .30 

7413 .35 

7414 55 

7416 ,25 

7417 25 
I 7420 ,19 

7421 35 

7422 ,29 

7423 ,29 

7425 ,29 

7426 ,29 

7427 .29 
' 7428 ,45 

7430 ,19 

7432 ,29 

7433 ,45 
7437 .29 

I 7438 .29 

7440 .19 

7442 .49 

7443 ,65 
I 7444 .69 

7445 ,69 

7446 .59 

7447 .69 
I 7448 .69 
17450 .19 



7451 

7453 

7454 

7460 

7470 

7472 

7473 

7474 

7475 

7476 

7480 

7481 

7482 

7483 

7485 

7486 

7489 

7490 

7491 

7492 

7493 

7494 

7495 

7496 

7497 

7410O 

74107 

74109 

74110 

74111 

74116 

74120 

74121 

74122 

74123 

74125 

74126 

74128 

74132 



7400 SERIES 

.23 74136 

.23 74141 

.23 74142 

,23 74143 

,35 74144 

,29 74145 

.34 74147 

.35 74148 

,49 74150 

.35 74151 

.59 74152 

1.10 74163 

.95 74154 

.50 74155 

.65 74156 

.35 74157 

4.95 74159 

.35 74160 

,40 74161 

.50 74162 

.49 74163 

,66 74164 

.55 74165 

.70 74166 

2,75 74167 

1.O0 74170 

30 74172 

.45 74173 

.45 74174 

.55 74175 

1.55 74176 

1.20 74177 

.29 74178 

,45 74179 

.55 74180 

.45 74181 

.45 74182 

.55 74184 

45 74185 



74186 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 
74199 
74221 
74246 
74247 
74246 
74249 
74251 
74259 
74265 
74273 
74276 
74279 
74283 
74284 
74285 
74290 
74293 
74298 
74351 
74365 
74366 
74367 
74368 
74376 
74390 
74393 
74425 
74426 
74490 



HOURS: Mem- - Fri., 9 to 5; Sat. 11 to 3 



VISIT OUR RETAIL STOREl 



rmasiet cniige 



JDR MICRODEVICES, INC. 

1224 S. Bascom Ave. 

San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408)995-5430 • Telex 171-110 



TERMS; For shipprnfl include $2.00 lor UPS Ground, J3.00 
for UPS Blue Label Air. SI 0.00 minimum order. Bay Area 
residents add 6Wi% sales tax, California residents add 6% 
sate^ ta>t. We reserve ftie rigtii lo limit quantities and sub- 
stitute manufacturer. Prices subiecl to change wittiout 
notice. Send SASE for completB list 



s 

> 

-< 
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CABLE TV 
CONVERTERS 

AND OTHER 
GOOD STUFFI 



o 

o 
a: 

t- 
o 

UJ 

_l 

LU 

6 
< 






HOT N6W IMPORT' REMOTE CONTROL 
30 CHANNEL CABLE TV CONVERTER I 



89- 



I tuning cQi^iral 



ETCOMKIIWIRELESS- 

TH£ ULTIMATE CABLE TVCONVERTEBI 




N>.»(fA«ae 




VIQCOR 2000 eoNVERTSft ELIMINATES PROBLEMS 
WHEN VIDEOTAPING FROM CABLE TV 

^^ ^H cm f 14t|l4> l^talNIi'q I iOOfi 1 

US 
V TUNER 

19 



Hit 3<9VAne 
UNUSUAL FACTOR V SURPLUS 
MID BAND - SUPER -BAND CABLE TV TUNER 



nwnHit - QutlO ttb^ iofH*- 
■IT1MTUITX Nc, J4(VA341 



4 



FACTORY SURPLUS UHF TUNERS 

95 



All ifilidlULi! lOfftl tot fApcr- 
nta iitntfiiii onitc building, citiit TV 

M.'JO KWnVTJ-i. *IC Mo, >IKUD^ 



^ 



MINIATURE FM WIRELESS MICROPHONE 

i95 




HiirtM rn. lh# E»l>^ Of TOW 

hAid n*CKniDA43n*nvit«'i 

•mn FU rjdtB or (aaivcr 
Ho NeVA4B3 



QUARTER-MlLf WIRELESS MICROPHONE I 
& RECEIVER SVSTEM 




|95 



iUlTft apC'XUIl] [lK!i« 



FACTORY SURPLUS VHP / UHF 
'TWIN" VARACTOR TUNERS! 



TV fSONT EUDS Ah«.ii 



29 

3PH0Ne| 

'UHF 
JERS! 

209$ 



DUMPINGI NORELCO EfVDLESS LOOP CASSETTES' 






Tipvfvbii io Inna ji i 







IN STOCK- THE MURA 
CORDLESS TELEPHONE SYSTEM! 



~1| 




\-3 



SALE OF QUARTZ BATTEBV- 
OPERATEO CLOCK MOVEMENTS' 






90PER/ 
95 



20 AMP REGULATED UVDC POWER SUPPLY' 



■umI ttt'tt h«i^«i him 1I41 m 
■m-,'!* Tdha, S3E iinHi'ir k^i ici 

ni«l tlDvAC Ha. }tBlVAT|4 



,34SVA11H nftaorr, 10 #1 



-iMrt wg«M-a I 



m^ 



OUR LATEST 9» PaQE 




1 . ,|. . I- -I- - I ETCqeLECTHONlCS 

i rMU ^r^[9 J rJORTHCQiUNTRYS^IDPPINQ CENTER 

^ '^ ^^- — Jh^-^ PLATTSBURGH. N Y 1»0t 

[;'..:.,.-..■■" ,.,. . -ft M*H-re»'[] OK. Itorrv. «aCDOi Aurf lav 
l:,'liF'>. M^FRli'n,>,C.L£>.b 'tlindHli Nt S-^iti F4.q}firi> f^d 7\ mJ|| («• 

U^fll' b. llMtl U^LjlrMI intJH4t Dll< t''''fltW>'W -Ufl*' tlilk. »4ll> EhHfl 

c^i T 61 e 561 gJOQ, 



ADVERTISING INDEX 



RADIO-ELECTRONICS does not assume 
any responsibility for errors that may 
appear In the Index below. 



Free Information Number 



Page 



55 
36 

S 

70 
[0,1 1 



75 

7g 

26 
83 



33 
38 

62 



4« 

76 
37 



32 



SO 

73 



57 
12 



67 

504 1 
S 
Sg 

-,79 



24 

64 
18 

59.60 
29 

77 
20 



91 

38 

4«' 

S5 

3 

87 

61 

65 

63 
71 
7 
6 



,14 



23 
89 



AMC Ssiles , . . , 82 

AP Piwlticts, inc 102 

Aaron Gavin 26 

Abex 92 

Active Electronics 109 

Advance Aiial<^ 92 

Advance 

Electronics 13.24-25.42.44.47,86 

All Electronics 122 

Antenna Specialists 85 

Arizona Dectronics 118 

E.G. Micro 123 

B&K Precision D^'nasaui Cofp, . . . .48 

Babylon Electronics 127 

Bagnall Electronics 126 

Karcl Barta 108 

Beckman Instruments CIV 

Blonder Tongtie 1 

Bullet Electroniis 1 16 

Burton Products 96 

CIE, CleveUnd [nflitute of 

Electronics 18-21 

Cambridge I^eamlng 96 

Chaney Electronics ,.,",,...118 

Channellock 82 

Clear- Vue Electronics 112 

Command Productions . . . , ..116 

Communications Electronics 2 

Components Express 33 

Computer Peripherals Unttmited ... 127 

Concord Electronks 114 

Cook's Institute 116 

Jan Crystal 101 

Dacor Limited 93 

Dage Scientinc 110 

Data Services Co 126 

Digi Key Corp 117 

RL Drake Companj .90,100 

Electro Industries 93 

Electronic Specialists, Inc. 123 

Electronic Technology Today ...... 126 

Eteo Electronics ! ... 1 16, BO 

Etronix 98 

Fair Radb Saks 114 

Fluke Mfg. Co., Inc ."i 

Fordham Radio 34-35,37 

Formula Intematkmal 124-125 

Fox 83 

GtaAstone Electronics lOI 

Global Specialties Corp, .,,,,.,... .95 

Global TV Electronics 108 

Godboul Electronics 126 

Gould, Inc. 89 

Grantham College Of Ei^ineering . .98 

Grove Enterprises, Inc IIO 

Hal-Tronix 122 

Hameg, Inc 99 

Heath Cl!l.23.73-75 

Hickok Electrical Instruments 98 

tlitech Electronics ....,,,,,, ItS 

Huntron Instrmtients 92 

Information Unlimited 122 

latemationa] Crystal 86 

JDR. Microdevices 128-129 

J&W Electronics 114 

Jameco Electronics 120-121 

JiniPak 113 

Lakeside Industries 92 

Lour Sales 93 

McGee's Radio ..114 

Masco Electronics 93 

Marsailes Horan IIO 

MJcrotenna Associates ,.110 

Midci , 43 

Monarchy Engineering, Inc 1 16 

Mountain West 122 

NRl Schools 8-11 

NTS Schools . . , 3S-4 1 

Nablh's, Jnc 104 

Nemal Electronics ,,,,..,, 118 



41 

15 

4S 

39 

SI 

43 

52,S3 

21 

49 

19 

90 

22 

27 

58 

92 
66 
69 

S4 
2 
S6 
13 

46,47 



-,n 



74 
72 
44 



68 
93 



30,31 
4 

35 
42 



Netronlcs 107 

Non Linear S>'stems , 17 

North American Soar 97 

ORA Electronics 106 

P.P.G. Electronic; 123 

Pac-Tec Coqj 26 

Paia Electronics 99. 100 

Panasonic 81 

Panavlsc , i .105 

N.A. Philips ; 45 

Poly Paks 123 

Priority One Electronics , , , . , 7 

Protecto Enterprises 87 

Quietrole 104 

RCA 36 

R.D. Unlimited .93 

Radio Shack Ill 

Ramsey Electronics 115 

SCR Electronics, Inc. , 130 

SMP, Inc 92 

SRJ IntematMnal 122 

SRS 93 

Sabadia Exports t to 

H.W. Sams 97,105 

Satellite TV 1(B 

Scncore 28-31 

Shore Bros 14-15 

Sunple Simon Electronics 46 

SlneMBK Mktg. Corp 127 

SintecCo liO 

Solid State Sales 1 12 

Soltec 104 

Spacecoast Research 11^ 

Suntronics Co., Inc. 1 14 

.Surplus Electronics 119 

Symmetric Sound Systems 93 

Tektronix 27 

Tcslek 127 

Tripletl Corp, . , CII 

L'ngar 93 

Vaco 90 

Vector Electronics Co. . , 32 

Wersi Electronics IIO 



SCR SUPER-BUYS 



• UHF-VHF CONVERSION KIT. 

C^impM^e wltti PC boortl. oil mQukvi cotn- 

ponwnsrcoli^ngtwIiritcxDitrondnirTipn- 

hHnha biochun Ind Kfrnnotlc, twonl kiy- 

(Mt (TiQUTT1i>o anQ FKMA-up dlogroms, pom 

llsT ord oaemblv and uT-Lip Instrucllons. $1 \ 9,00 

M pairs are liKlustnol ^lm$ quolltr 

• NEW ZENITH ZVM-l 21 HIGH 
IKIHLrTY CST MONHOfl. Hmnm U" (jwn 
ptKMphor Ct^T, WHMS MHz Bondwtdlli 40 
or SO chOfOctv wktttn ore opflrotor sMicn- 
MMctabl*. FulV comporlbii wtrh ao-cciumn $117, 00 
^M rards, itc. 

• MITSUMI - MODEL UES-A55F 
VAfWGIOft UHf TUNEB ff^fQ fUMQl 

470 - 689 Mm 525.00 H. 

ANTENNA INPUT 10 I0( $220.00 
300 OHMS 



Our 

Own 

Famou* 

Kh 



Our 

Facto nr 

Olract 

Prica 




• SPECIAL - 



220OMFD40VTCAP 



-*^ 



lObrSlS.Kl 



• I.e. SPECIAL LM Ses iotDr$16.0o 

• H.D. TRANSISTORS 
SPECIALS 2 N 3055 10 tx $10. 

2SA 745 54.00 « 

2SA747B S4.50 to 

2SCni6B $3.2S M 

2SC1403B Sa.OOM. 

OUTSIDE OAL BOO-854-8660 
INSIDE CAL (714) 527-255* 
or (213) 603-9385 

electhonics inc. 

VISIT OUR NEW SUPER CENTER 

5303 Lincoln Ave, Cypress, CA 90630 

Pay by CHeCK, M.O, V(SA M/C 

S10DO MIN 0<«}St IWMXJNG/SHin>IN6. S2.50 

UPS litfmmi tH COMINBtTM. US. 
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HEATH/ZENITH &YOU, INC. 
ONE STRONG PARTNERSHIP 




A computer purchase is the beginning of a long-term partner- 
ship between you and the people you buy from. Your ongoing 
need for software, peripherals and accessories requires a 
partner who will stand by you with a growing line of products 
to meet your needs. Heath/Zenith will be that strong partner 
for you. Look what we have to offer. 

THE ALL-IN-ON E COMPUTER - The heart of the Heath/ 
Zenith line is the stand-alone 89 Computer. It's a complete 
system with built-in 5.25-inch floppy disk drive, professional 
keyboard and keypad, smart video terminal, two Z-SO micro- 
processors and three RS-232C Serial I/O Ports. It comes 
with 48K bytes of RAM, expandable to 64K. 

PERIPHERALS AND ACCESSORIES - These include the 
popular HsathiZonith 79 Smart Video 
Terminal, loaded with professional features. 
We also offer color and black and white 
monitors, modems, computer lan- 
guage courses, and high-speed 
typewriter-quality , 
printers. ■" 





SOFTWARE - New software, 
eludes the SuperCalc Spread- 
sheet and Condor Data Base 
Management System. Word processing, including 
three different programs. Small Business Programs, feature 
Peachtree's Series 5, Softstuff's General Ledger and Inven- 
tory Control. HUG. Heath Users' Group, offers members a 
library of over 500 low-cost programs for home, work or play. 



PROGRAIiflMING LANGUAGES- 

For your own custom programs, 
Microsoft languages are available in 
BASIC (compiler and interpreter), 
FORTRAN and COBOL. 



APPLICATIONS SOFTWARE - Expand the performance 
range of your computer with abroad selection of software, 
including the best of Digital Research and Micropro - as 
well as the complete line of Softstuft"* products. 





OPERATING SYSTEMS Three versatile systems give you 
the capability to perform your specific tasks. CPiM by Digital 
Research makes your system compatible with thousands of 
popular CP/M programs. UCSD P-System with Pascal is a 
complete program development and execution environment. 
HDOS, Heath Dish Operating System gives you a sophisti- 
cated flexible environment for program construction, storage, 
and editing. 

DISK SYSTEMS The new Heath I 

Zenith 67 Winchester Disk System. 

for commercial use, adds nearly 

11 megabytes of storage to your 89 

computer. It includes an 8-inch 

floppy disk drive for data portability r/7e 
new 5.25-inch 37 disk system, available 
with 1 or 2 drives, adds up to 1 .28 mega- 
bytes of storage. Both plug-in systems 
have write protection. 

SERVICE AND SUPPORT- Prompt and professional serv- 
ice and assistance is available nationally through Heathkit 
Electronics Centers, Zenith Data Systems for commercial 
users or through Heath factory servicing and phone-in tech- 
nical assistance. 

Complete, integrated computer hardware and software, de- 
signed to serve and grow with you - that's what to look for In 
a strong partner. And with Heath'Zenith you get it all. 



Heath/Zenith computer products are 
sold nationwide through Heathkit 
Electronic Centers* (check your white 
pages for locations). For a FREE 
catalog and mail order service, write; 
Heath Co., Dept. 020-894, 
Benton Harbor, Ml 49022. 




HEATH/ZENITH 




Your strong partner 




Product specifications are subject to change without notice. 

•Heattikit Electronic Centers are operated by Veritechnoiogy Electronics 

Corporation, a wholly-owned subsidiary of Zenith Radio Corporation. 





Now there's a 
hand-held DMM 
tough enough to withstand acciden- 
tal drops, destractive environments, 
and input overloads — and still give 
you superior Becknian perfomiance. 

The HD-100 from Beckman 
is drop -proof, sealed against contam- 




ination, and packed with overload 
protection. You won't find a more 
rugged meter inside or out. 
Drop- proof 

Constructed of double-thick 
thennoplastics, the HD-100 resists 
damage even after repeated falls. 
All components ai'e heavy duty and 
shock mounted. 
Waters and 
contamination - proof 

The HD-100 is designed to keep 
working even around dirt, heavy 
giime and moisture. 

The special o-ring seals, 
ulti-asonically-welded display window 
and sealed input jacks protect the 
internal electronics of the HD-100 
h'orn any source of contamination. 
The HD-100 is sealed so tightly, its 
even watei-pnx)!. 
Accidental overload 
protection 

All voltage inputs are protected 
up to 1500 Vdc or 1000 Vnns. Cur- 
rent ranges are protected to 2A/250V 
with resistance ranges protected 
to 600 Vdc. Transient protection 
extends up to 6KV for 10 micro- 
seconds. 



More meter for 
the money 

For starters you get 2000 hours 
of continuous use off a common 9V 
transistor battery. You can run 
in-circuit diode tests and check con- 
tinuity. You even get a one year 
wan^anty. 

The 0.25% basic volt dc accu- 
racy HD-100 serves you with 7 func- 
tions and 29 ranges. With one simple 
turn of the single selector switch, 
you can go directly to the function and 
range you need. There's less chance 
of enci. 

Feature for feature you can't 
find a more dependable meter priced 
at just $169 (U.S. only). 

To locate your nearest distrib- 
utor write Beckman Instruments, Lie, 
Instrumentation Products, 2500 
Haibor Boulevard, Fullerton, CA 
92634 or call (714) 993-8803. 



BECKMAIM 
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